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Description 

h««rocydyM^l»'i< li "»™"' es hav " 19 *' " > "™" a 



which compounds are useful as "^^^fij^;, tne prior art compounds essentially by the nature 

D TfBS^T^^ /V-heterocyCy^piperidinamines which may structurally be 

20 represented by the formula 



R 



25 



.e pharmaceutical, acce P tab,e acid addition salts and the P ossib,e stereochemical, 
30 thereof : where.n: A4 ^ ^ ^.^ having the formu|a 

— CH=CH— CH=CH— 



(a) , 

(b) , 

— N=CH— CH=CH— 

35 (c), 

_CH=N— CH=CH— 

(d), or 
(e). 



_*CH=CH— N-CH— 
_CH=CH— CH=N— 



so 



wherein . . . (a j_/ e ) m ay. each independently from each other, be 

r^^"^^^," 9 - hvdwn ' c - ** cvc '° a " ,, '' ,c, ~" 



"s 2s \ 



(f); 



50 



65 



"•t-C a H 2g -»-Xlk- 



a radical of formula 
and a radical of formula 

Het-C s H 2s -Z-C-Y-Alk- 



H 00 , 
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wherein 

n is 0 or the integer 1 or 2; 
s is 0 or an integer of from 1 to 6 inclusive; 
Alk is 0,-6 alkanediyl; 
5 Y is O, S, NR 3 or a direct bond; 
X is 0, S, CH— N0 2 or NR 4 ; 

Z is O, S, NR S or a direct bond; and „,„i„i 

Het is a member selected from the group consisting of thiazolyl, 4,5-dihydrothiazolyl, oxazwyw 
imidazolyl. tetrazolyl, 1,3,4-thiadiazolyl, benzimidazolyl, benzothiazolyl, benzoxazolyl, and indolyr «MMD| 
h> each of the said Het-radicals may optionally be substituted where possible with up to two subsMuents 
selected from the group consisting of C,. 6 alkyl, Ar\ Ar'-C^e alkyl, ammo, (amino.minomethyl)amino, 
mono- and di{C,- 6 alkyl)amino, Ar'-amino, nitro and pynmidinyl; , ..„„.. 

said R 3 being hydrogen, C,- 6 alkyl, (Ar 2 )^ alkyl, 2-C-s alkyloxy- 1 2-dioxoethyl or a radjcal of f orm ula 
_C(=X>-R 6 . R 6 being hydrogen, C,. s alkyl. Ar 2 . Ar 2 -^ alkyl, d-e alkyloxy, Ar 2 -^ alkytoxy. mono- or 
is di(C,_ 6 alkyDamino, A^-amino. Ar 2 — d_ 6 alkylamino or Ar 2 — C,_ 6 alkyKC, 6 alkyOamino; 

said R X being hydrogen, C,. 6 alkyl, cyano, nitro. A^-sulfonyl, C,-* alkylsulfonyl, C,_ 6 alkylcarbonyl or 
A^-carbonyl; and 

said R s being hydrogen or C,_ 6 alkyl." 

20 PrOV i) d when a A 1 =A 2 — A 3 =A 4 is a bivalent radical of formula (a) or (b), then Het is other than 1— <C,_g 

a " CV ii) ) when A'=A 2 — A 3 =A 4 is a bivalent radical of formula (a) or (b) and L is a radical of formula (g) 
wherein s is 0 and Y is NR 3 , then Het is other than 1«-benzimidazol-2-yl; ^ ttt , tar * 
wherein Ar 1 is a member selected from the group consisting of phenyl, being optionally substituted 
25 with up to three substituents each independently selected from the group consisting of halo, "V""**' 
nitro. cyano, trifluoromethyl, C,_ 6 alkyl, C,- 6 alkyloxy, C,_ 6 alkylthio, mercapto, amino mono- and d,(C, s 
alkyllamino, carboxyl, C,_ 6 alkyloxycarbonyl and C,_ s alkyl-CO-; thienyl; halothienyl; furanyl; Ch alkyl 
substituted furanyl; pyridinyl; pyrazinyl; thiazolyl and imidazolyl optionally substituted by C,_e aiicyi, ana 
wherein Ar 2 is a member selected from the group consisting of phenyl being optionally substituted wttn up 
30 to three substituents each independently selected from the group consisting of halo, hydroxy, nitro, cyano, 
trifluoromethyl. C,_ 6 alkyl, C n _ 6 alkyloxy, 0,-6 alkylthio, mercapto. amino, mono- and di(C_6 alkyllamino, 
carboxyl, C,_« alkyloxycarbonyl and (C,_ 6 alkylKO— . . ^ . Jnt1n . the 

As used in the foregoing definitions the term halo is generic to fluoro, chloro, bromo and oao. tne 
term "C,_ B alkyl" is meant to include straight and branch chained saturated hydrocarbon radicals having 
from 1 to 6 carbon atoms such as, for example, methyl, ethyl. 1-methylethyl, 1.1-dimewylethyl, propyl, z- 
methylpropyl, butyl, pentyl. hexyl and the like; "C,_ 10 alkyl" is meant to include C,_ 6 alkyl radicals, as 
defined hereinabove, and the higher homologs thereof having from 7 to 10 carbon atoms; the term v^-e 
cycloalkyi" is generic to cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; and C^-e all ? ane °']l' ' s 
meant to include bivalent straight or branch chained alkanediyl radicals having from 1 to 6 carbon atoms. 

It is evident that in the compounds of formula (I), the Het-ring may be unsaturated or partly or 
completely saturated. ^ . „ m . mvu 

The compounds of formula (I) wherein Het is a heterocycle which is substituted with a hydroxy, 
mercapto or amino radical may contain in their structure a keto-enol tautomeric system or a vinylog system 
thereof and consequently these compounds may be present in their keto form as well as their enol torm. 
« preferred compounds are those wherein L is a radical (g) or (h). _ .. 

Particularly preferred compounds are those wherein L is a radical (g) or (h) wherein Het is thiazolyl or 

im ' d |n Z order to simplify the structural representations of the compounds of formula (I) and of certain 
precursors and intermediates thereof, the 
so , 

B 



35 



40 



55 R N ^ X V A 



60 



65 



radical will hereafter be represented by the symbol D. ,,1- fin 

The compounds of formula (I) can generally be prepared by reacting an intermediate of formula uu 
with a piperidine of formula (III) following art-known alkylating procedures. 

Het-Q 1 + Q 2 -D alkylatio n reaction , (I) 

(ID <IH) 



3 
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a bivalentradical of formula fl. g) or W .storm pyridine of 

wherein Y is other than a i^I formulae (l-a-D. respectively (^2J? d N""*^"' 

- —t of formula »-* 



l 2'n 



25 Het-C H -N ^7—0 ' 8 25 

X 

(I-a-3) 



35 



40 



, n ou _b) Q 23 is a radical of formula 



respectively a radical of formula 



X 

45 ny_Alk— or HZ'-i-Y— Alk— . 

• ^sr^rassr. "" " 

wherein Q 2 
a reagent a. 
the formula (11— ci- 

(III-c) 

.CII-C) 

50 





65 
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x x 

II 

Het-C s H 2s -Z-C-Y'H + (III-c) alkylation reaction ( _ Het-C^^-Z-OY'-ADc-D 
5 (Il-d) (I-a-4) 

The alkylation reactions are conveniently conducted in an inert organic solvent such as, for example, 
an aromatic hydrocarbon, e.g., benzene, methylbenzene, dimethylbenzene, and the like; a lower aiicano^ 
e.g., methanol, ethanol, 1-butanol and the like; a ketone, e.g., 2-propanone,4-methyl-2-pentenoneano^ine 
10 like; an ether, e.g., 1,4-dioxane. 1,1'-oxybisethane, tetrahydrofuran and the like; /V,/V^imeth^onnarniae 
(DMF); /V,/V-dimethylacetamide (DMA); nitrobenzene; 1wnethyl-2^yrrolidinone; dimethyl s ^ 0 *'°f 
(DMSO); and the like. The addition of an appropriate base such as, for example, an alkali metel caroonaB 
or hydrogen carbonate, sodium hydride or an organic base such as, for example, AWiethyleftanamine or 
/V-(1-methylethyl)-2-propanamine may be utilized to pick up the acid which is liberated during the course or 
the reaction. In some circumstances the addition of an iodide salt, preferably an alkali metal iodide, is 
appropriate. Somewhat elevated temperatures may enhance the rate of the reaction. 

The compounds of formula (I) can also be prepared by the cyclodesulfurization reaction ot an 



15 



appropriate thiourea derivative of the formula 
20 R 1 



rr\ ii J 1 3 < Iv > 

L-N 1 Vh-C-NH-I^ 4 A . 

Said cyclodesulfurization reaction may be carried out by the reaction of (IV) with an appropriate alkyl 
halide, preferably iodomethane in an appropriate reaction-inert organic solvent, e.g.. ^°*^™Jrfed 

30 as methanol, ethanol, 2-propanol and the like. Otherwise, the cyclodesulfurization reactor 

out by the reaction of (IV) with an appropriate metal ox.de or salt in an appropriate solvent a ^™"?J° a " f 
kno Jn procedures. For example, the compounds of formula (I) can easily be prepared by -the reaction of 
(IV) with an appropriate Hg(ll) or Pb(ll) oxide or salt, such as, for exampleHgO, HgCl* >"& 0 ™fc ™" JJ 
Pb 0Ac) 2 . In certain instances it may be appropriate to supplement the reaction mixture with asmaH 

35 amount of sulfur. Even so methanediimines, especially /V,/V'-methanetetraylbis[cyclohexanam.neJ may be 

USed Tnlcom« 

S, said X being represented by X' and said compounds by the formula (l-b-1 ). can generally be prepared 
by reacting an isocyanate or isothiocyanate of formula (VI) with a reagent of formula (V). 

H 

Het-C 3 H 2s -Z'H ♦ X'-ON-Mk-D > Het-C^H^-Z'-C-NH-Alk-O 



45 (V) (VI) 



(I-b-1) 



The compounds of formula (I) wherein L is a radical of formula (h) wherein Z is NH, Y is Y* and X is X , 
said compounds being represented by the formula (I— b— 2), can be prepared by reacting an isocyanate or 
so isothiocyanate of formula (VII) with a piperidine of formula (VIII). 



x* 

II • 

Het-C H -N-OX' - HY'-Alk-D Het-C H -MH-C-Y -Alk-D 

55 S 2S 7 



(VII) 



(VIII) (I-b-2) 



so The reaction of (V) with (VI) and (VII) with (VIII) is generally conducted in a suitable jeartion-inert 
solvent such as, for example, an ether, e.g., tetrahydrofuran and the like. Elevated temperatures may De 
suitable to enhance the rate of the reaction. „ ^ . . __ H * iQ 

The compounds of formula (I) wherein L is a radical of formula (h) wherein Z is a direct bona anc i a is 
X', said compounds being represented by the formula (I — c), may be prepared by reacting a pipename ot 

65 formula (VIII) with a reagent of formula (IX). 



5 



to 



IS 



20 



25 
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S" • 

Het-C s H 2s -C-OH + (VIII) ^ Het - C s H 2s" C " T ~ A1 *~ D 

(IX) < I " e > 

The reaction of (VIIOwKh (IX, may 
amidation reaction procedures. For example, Jutee^ntly, is reacted with (VIII): or by 
derivative, e.g., an anhydnde or a carboxyhc ^^J^^^de, w esters, e.g.. dicyclohexyl- 
reacting (VIII) and (IX) with a suitable reagent capable ^X |aid reactions are most conveniently 

The compounds of formal. Olwtoe," L « a fjtal. of ^^SSSi W » » lteny,e ~ 

optionally in the presence of a suitable solvent 

Het-lover alkenediyl-H + tXXX-*> > Het-Alk-D d-d) 



(X) 



30 



< C Vn 



(i)i 



35 -C B, -Y-Alk- 



-C H_ -Z-C-Y-AIJC- 
S 2s 



X 

It <*), 



. Forexamp.e.thecompoundsof^ 

R 7 

H-R 7 .t ' 



lower a Iky 1-0-^ il " R ~^ N> V- X " D 

lower alJcyl-O. 

(XI) ' (I ~ e) 



, C— CH-NH-C-K-D fl P |[ 

lower alJcyl-0^-| | * R B ^J h 

R R 



60 



65 



wherein and R 7 R 8 and R 9 are each independently optional substituents of the 'midazolp nng. 

The cycliza ion reaction may conveniently be conducted in a suitable solvent m the presence ^of an 
appropriS add such as, for example hydrochloric-, hydrobromic-, sulfunc- or phosphoric acd. Elevated 

^SerthTco^ 

radical said compounds being represented by the be pr6pared bV 

cyclodesulfurization reaction of an appropriate derivative of the formula (XII). 



6 



20 



25 



NH-R 
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10 




(XII) (I-f) 

io wherein R 10 and R 11 are each independently optional substituents of the 1#-benzimidazol-2-yi ring. 

Said cyclodesulfurization reaction may be carried out following the same procedures as described 
hereinabove for the preparation of {I) starting from (IV). 

The compounds of formula (I), wherein Het is an optionally substituted oxazolyl radical, said 
compounds being represented by the formula (i— g), may be prepared by reacting a reagent of formula 
15 (XIII) with an intermediate of formula (XIV). 

0 3H R « ^o. k-D 



II I ^/ W V 
R 12^C-C H ^ R 13 + NC . K .D ^ n 1 2 ll jj 

<XIII) W) (1-9) 



wherein R 12 and R 13 are each independently optional substituents of the oxazole ring. 

The reaction of (XIII) and (XIV) may conveniently be conducted in a suitable solvent or mixture or 
solvents in the presence of an appropriate base such as, for example, an alkali metal- or earth alkaline metai 
hydroxide, carbonate, hydrogen carbonate and the like, e.g. sodium hydroxide, sodium carbonate, 
potassium hydrogen carbonate and the like. Suitable solvents or solvent mixtures are, for example, water, 
tetrahydrofuran. /V,/V-dimethylformamide, /V,/V-dimethylacetamide, 2-propanone, and the like, ana 

30 mixtures ^ereo^.^ ^ formuia whe rein Het is an optionally substituted thiazolyl radical, may be 
prepared by a number of condensation reactions, yielding, depending on the case, compounds whicn may 
be represented by the formulae (I— h), (I— i) and (I— j). 



35 



O W _ „15 

II I 



•IT 



40 (XV) (XVI) 



50 



55 



S R l7 0 «16 m «17 



16 II I H- R ^rT S V^ R 

45 R -C-»H 2 + W-CH-C-X-D ^ || || (I-i) 



N 1 K-D 



(XVII) (XVIII) 



R-tf-C-S ♦ (XVIII) maUOnlm R 18 -NH^S. R 17 



ammonium salt. 

(XIX) 



N 1— K-C 



wherein R 14 , R 1S , R 1S , R" and R 18 — NH are each independently optional substituents of the thiazole ring. 

The cyclization reactions of (XV) with (XVI) and (XVII) with (XVIII) may conveniently be conducted in a 
suitable reaction inert organic solvent such as, for example, an aromatic hydrocarbon, e.g., be inzene ana 
methylbenzene; an aliphatic or alicyclic hydrocarbon, e.g., hexane and cyclohexane; a lower alkanoi. e.g., 
60 methanol and ethanol; a ketone, e.g.. 2-propanone and 4-methyl-2-pentanone; an ether, e.g., 1 ^' ox f n !: 
1,V-oxybisethane and tetrahydrofuran; an halogenated hydrocarbon, e.g. trichloromethane and the nice, 
A/,/V-dimethylformamide (DMF)r- /V,/V-dimethylacetamide (DMA); and the like. The addition ot an 
appropriate base such as, for example, an alkali metal carbonate or hydrogen carbonate, sodium hydride or 
an organic base such as, for example, /V,/V-diethylethanamine or /V-(l-methylethyl)-2-propanamine may be 
« utilized to pick up the acid which is liberated during the course of the reaction. In some circumstances tne 



7 
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addition of an iodide salt, preferabiy an alkali meta. iodide, is appropriate. Somewhat elevated 
temperatures may enhance the rate of .J^JgJJ- conveniently conducted following the same reaction 

5 suppSnted with ammonia or an ammonium salt, eg. and wherein Het is 

<XX) with an intermediate of formula (VI), wherein X' .s S, (Vl-a). 

i f - . — 2 £LX 



20 



W-CH-CH-NH 2 + S=C=N-Alk"D ^ R 20 

(XX) (Vl-a) 
The said condensation reaction is conveniently conducted following the same reaction circumstances 

**?hy^^ 
tetrahydrofuran, 1,V-oxybisethane and the like. 

25 0 

II reduction w -Y-Alk' -CH -D 

S 2S 

palladium-on-charcoal, Raney-nickel and the like catalyste. 

P Suitable solvents are, for example alcohols, e.g met Jhanol , )<w| art . known 

Halo atoms substituted on aryl groups m£ be ^'^.7^^ compounds in a suitable 
hydrogenolysis procedures, i.e. by st.rr.ng and. rf Jes.red he^^^ 

sLent under hydrogen atmosphere, n the p^^ or a , ower alkyltni o 

and the like catalysts. Said halo atoms "wyijo b. rep ^ D l* daXe * lco ^ or thioalcohol or, 

usee .n aw — ^'sa^-t^rss. « *— » . — 

isocyanate or isothiocyanate in a u su ! t ^ ,e ( f°' v ^- r _ s thereactjon products may be isolated from the 

hydroxyacetic, 2-hydroxypropano.c, 2-oxopropanoic, einan ea. £ • 2 -hvdroxy-1 ,2,3-propane- 
dLc, (E)-2-butenedioic 2-hvdroxybu^^^ 

65 converted by treatment with alkali into the free base form. 
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Some intermediates and starting materials in the foregoing preparations are known compounds and 
others are new. They may be prepared according to art-known methodologies or according to analogous 
methods thereof. A number of such preparation methods will be described hereinafter in more detail. 

The intermediates of formula (III— a) can conveniently be prepared starting from a-thiourea derivative 
of formula 

R 1 

R I 1 

| s Nty-A ^ A 2 

/T\ II I . 1.3 (XXII) 
R 

wherein P is an appropriate protective group such as, for example, lower alkyloxyca rbc inyl. 
Ar 2 — CHj— 0—CO— , Ar 2 — CHj— and the like, by a cyclodesulfurization reaction following the same 
procedure as described hereinabove for the preparation of (I) starting from (IV) and, su °sequenay 
eliminating the protective group P in the thus obtained intermediate of formula P— D, »**»'»• ina 
elimination of the protective group P in (XXIII) may generally be carried out following art-known 
procedures such as, for example, by hydrolysis in alkaline or acidic aqueous medium. 

The intermediates of formula (III— b) and (III— c) may be derived from the corresponding intermediates 
of formula (III— a) by reacting the latter with a suitable reagent following art-known N-alkylating 

Pr ° C For Ur example, intermediates of formula (111 — b> wherein Q 2 "* represents a rascal of formula 
H,N — CH 2 — Alk' — , (III— b— 1), can also be prepared by reacting an intermediate of formula (III— a) wnn a 
nitrile of formula (XXIV) following art-known N-alkylating procedures and subsequently converting tne 
thus obtained nitrile (XXV) into the corresponding amine (III— b— 1) following art-known mtnle to amine 
reducing procedures, e.g., by catalytically hydrogenating procedures and the like. 

(Ill-a) + NC-Alk'-W K " alJcylatien ; > NC-Allt'-D (XXV) 
(XXIV) 

nitrile to amine a^-CH^Alk'-D (III-b-1) 

reduction reaction 

In (XXIV), (XXV) and (111 — b — 1 ) Alk' has the same meaning as Alk provided that one methylene function 
is missing. 

The intermediates of formula (III— b) wherein Q 23 is Alk — NH 2 may be prepared by reacting a reagent 
(XXVI) with (III— a) following art-known N-alkylating procedures and subsequently converting the thus 
formed intermediate (XXVII) into the free amine following art-known deprotection procedures. 

P-NH-Alk-W ♦ H-D N-alfcylatior^ P-NH-Alk-D deprotection, H^-AIX-O 
(XXVI) (Ill-a) (XXVII) (III-b-2) 

The intermediates of formula (III— b) wherein Q 2a represents a radical of formula HY' — CHar--CH2 , 
(HI — b— 3), may also be prepared by the reaction of (III — a) with a reagent of formula (XXVIII) by stirring and, 
if desired, heating the reactants together in a suitable solvent. 



(Ill-a) + CH CH, . HY 1 -CH -CH -D (III-b-3) 

^ y 2 > 2 2 

Y * 



(XXVIII) 



The intermediates of formula (III— b) wherein Q 2a is a radical of formula HX— Alk— , (III— d), may be 
converted into an intermediate of formula (III — c) by converting the function Y'H into an appropriate leaving 
group, e.g., where Y' is O, by converting a hydroxy function into a chloro atom, with thionyl chloride, 
phosphoryl chloride and the like. . 

The intermediates of formula (HI— b— 2) may also be derived from an appropriate corresponding 
carbonyl-oxidated form by reacting said carbonyl-oxi dated form with hydroxylamine and reducing the i tnus 
obtained oxime following art-known methods, e.g., catalytic hydrogenation and the like reducing methods. 



9 
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During one of the reactions the ^SSSX^ 
may be converted into the corresponding 'ntermed.ates ^wK^h™ ocedures . 
than hydrogen following , art -known ij-a ^^'^^^^^S^Sn # is hydrogen. 

^t^W-W^ ^ °' " ar ° ma 

reagent of formula (XXX-a) or (XXX— b). 



10 



is 



20 



25 



30 



? "\ f^~" " "2 ' 

(XXK-a) (XXX-a) 



s 

(XXII-a) 



^3 ^ (XXII) 

(XXIX-b) (XXX-b) 



Tneintermediatesofformu.a^ 
(j) wherein s = 0 and Y is other than a d.rect bond or a *™ ^ ^ the formula (XV-a). can be 

than a direct bond, said K being reprinted b vj^ a ^ h s ^ n ^ s e a radica , y _K'H, said piperidine be.ng 

?e r p?e a se^» 



N-R 7 



lower alkyl-O^ || ittm*-41 



35 



lower alkyi-O ^ \ g i g 
R R 



(XXXI) 



lower a Iky 1-0 £-R 
40 \ H 



/»9 »8 
lower alkyl-C R R 



45 wherein V represents an appropriate .eaving group, such as. for example, .ower a.kylthio. lower a.ky.oxy. 
halo and the like. , V vvi\ max, hp rwnared followinq art-known procedures such as, for 

so alkyl halide. . . Jym wherein K ; s _ NH — Alk— said intermediates being represented by 

theSmrS^ 

(XXXII] Twith an intermediate of formula (VI) wherein X' .s S. (Vl-a). 

55 NH-R 10 IIH-R 1 ^ 

™" ~~ v (Xll-a) 

60 (XXXII) (Vl-a) 

The intermediates of formula (XIV) may be prepared by N-alkylating an intermediate of formula (lll-a) 
65 wlth^SS™ tonnula NC-K-W following art-known N-alkylating procedures. 

10 



10 
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Additionally, the intermediates of formula (XIV) wherein K is a radical of formula — NH— Alk— , said 
intermediates being represented by the formula (XIV— a) can also be prepared by reacting a cyanogen 
halide of formula (XXXIII) with an intermediate of formula (III— b) wherein Q 8a represents a radical of 
formula H a N — Alk — , said intermediate being represented by the formula (III— b— 2). 

Hal-CN + H 2 N-Alk-D ^ NC-NH^Alk-D (XlV-a) 

(XXXIII) (III-b-2) 



The intermediates of formula (XVI) wherein K is a radical of formula — NH— Alk— can be P^paradby . 
reacting an intermediate (VI— a) with ammonia or an ammonium salt, e.g. ammonium chloride ano me hub, 
in the presence of a suitable solvent. . u^—, 

is The intermediates of formula (XVIII), wherein W is a halogen radical, said '"termedrates being 
represented by formula (XVIII— a), can be prepared by halogenating an intermediate (XXXIV), which can De 
prepared by N-alkylating (III— a) with a reagent of formula R 17 — CH*— CO— K— W. 

o 0 
20 R l7 -CH 2 -C-K-D halogenation ^ R 17 -CH-C-K-D (XVIIl-a) 

hal 

(XXXIV) 

25 The intermediate of formula (XXI) can be prepared by N-acylating an intermediate (III— a) with an , 

appropriate reagent of formula Het— C^— Y— Al k'— CO— W. m .. 

From formula (I) it is evident that the compounds of this invention may have several asymmetric 
carbon atoms in their structure. Each of these chiral centers may be present in a R- and a S^ntigurauon, 
this R- and S-notation being in correspondence with the rules described by R. S. Cahn, C. Ingoia ana 
30 V. Prelog in Angew. Chem., Int. Ed. Engl., 5, 385, 511 (1966). . 

Pure stereochemical*/ isomeric forms of the compounds of formula (I) may be obtained oy ine 
application of art-known procedures. Diastereoisomers may be separated by physical separation i me moos 
such as selective crystallization and chromatographic techniques, e.g., counter current distribution, ana 
enantiomers may be separated from each other by the selective crystallization of their diastereomenc salts 

35 with optically active acids. , . j . _ H!r , rt _„._ 

Pure stereochemical^ isomeric forms may also be derived from the corresponding pure 
stereochemically isomeric forms of the appropriate starting materials, provided that the reaction occurs 

"""TKSdeS that the cis and trans diastereomeric racemates may be further resolved into their .optical 
40 isomers, cis(+). cis(-), trans(+) and trans(-) by the application of methodologies known to those skilled in 

Stereochemically isomeric forms of the compounds of formula (I) are naturally intended to be 
embraced within the scope of the invention. .... i„won*irm 

The following examples are intended to illustrate and not to limit the scope of the present invention. 
45 Unless otherwise stated all parts therein are by weight 

EXAMPLES 

A) Preparation of Intermediates 

Example 1 

so To a stirred and heated (60°C) solution of 41.3 parts of IW-benzimidazol-2-amine in 162 parts of N,N- 
dimethylformamide (DMF) were added portionwise during a 40 minutes period 12 parte of sodium hydnae 
dispersion 60%. Upon completion, stirring at 60°C was continued for 30 minutes. After cooling to AO u, 
there was added dropwise during 25 minutes a solution of 50 parts of 1-(chloromethyl)-3-fluorobenzene i in 
9 parts of DMF and 36 parts of methylbenzene. After the addition was complete, the whole was ^morar 

55 1.50 hours at 50— 65°C. The reaction mixture was cooled and water was added. The solid proauct was 
filtered off and crystallized from a mixture of 2,2'-oxybispropane, tetrahydrofuran and methanol. The 
product was filtered off and recrystallized from methylbenzene. yielding 34.8 parts of 1-[(3-fluoropnenyij- 
methyl)-1#-benzimidazol-2-amine; mp. 188.1°C (1). , m ,M„ n i 0 
In a similar manner there was also prepared: 2-chloro-1-(4-fluorophenylmethyl)-1/y-benzimidazoie iz>. 

60 

Example 2 

A mixture of 20 parts of l-[(3-fluorophenyl)methyl]-1W-benzimidazol-2-amine, 495 parts of methyl- 
benzene and 1 part of 4-methylbenzenesulfonic acid was stirred and refluxed for 1.50 hours under >>«Wn 
atmosphere and using a water separator. Then where was added dropwise a solution of 15.4 parts orwnyi 
65 4-oxo-1-piperidinecarboxylate in 45 parts of methylbenzene and stirring at reflux was continuea tor 
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hours. The mixture was cooled, filte^ 

lW-benzimidazoM-yllaminol-1-piperidinecarboxylate; mp. 184.6*C (3). 

To a stirred and coded mixture of 4 P"*^^ 
» successively 7.9 parts of carbon disulfide and ^^^^^^^^^^BMed 

75 of ethyl 4-isothiocyanato-1-piperidinecarboxylate (4). 

A mixture of 90 parts of 4^lor^3-nit roP v^ 
sodium donate and 900 parts of /V^im^ 
added and the product was 

sffl^ss^^ - 136 " C (5) - 

In a similar manner there were also prepared: 
/^-[(4-fluorophenyl)methyl]-2,3-pyndmediamine W. 
^(IfluorophenyOmethyll^nrtro-a-pyr.dmam.ne ^^,de(7), 
yV-(2-nitrophenyl)-2-furanmethanam.ne; mp. 85.FC W, 
/V-(3-nitro-2-pyridinyl)-2-pyridinemethanamine; mp. 113.6%. (8). 

2- nitro-/V-(2-thienylmethyl)benzenamine (10); 

3- nitro-/V-{2-thienylmethyl)-2-pyridinamine; mp. 100»C : (IT). 
tfluoro-/V-(4-methoxy-2-nitrophenyl)benzenemethanam.ne^ 

tfluoroWmethyW-n^ 

2^6-dmuoro-/V-|2-nitrophenyl)benzenemethanam.ne (14); and 
tfluoro-/V-(5-methoxy-2-nitrophenyl)benzenemethanam.ne(15). 

To a stirred and coo.ed (0°C) solution of 8.7 P^^" 
1-oxide and 150 parts of trichloromethane was added dropwis *J>J?™™ " to rea ch room 

lS£ri£ln 75 p'arts of ^.oromethane Upon co^ 

temperature and stirring was continued for 1 n ° ur ^^ t t ri3oromethane.The product was filtered off 
Sfee^^ 



20 



25 



30 



35 



40 



45 



50 



A mbctute ... US pern. ^^«/*S^^«^?^»^ ,S ^ 
saturated with ammonia r.STS^£ErAw™iL»f>.^^ 
platinum-on-oharooal catalyst 5*-*™'"^^'""""™™°^ ^igh, i„ u^exyblseWaee. The 
X^ZIT^T^^^'Z ^ e, A., 2 * te ev,m.*,».a> 

pyridinediamine; mp. 92.1°C (17). 

In a similar manner there were also prepared. 
/VM(4-fluorophenyl)methyll-3,4-pyridined.amine; mp. 163.7 C (18). 

/V 2 -(2-pyridinylmethyl)-2,3-pyridinediamine; mp. 134.9 cud. 

/V z -(2-furanylmethyl)-2,3-pyridinediamine (22); 

/V-(2-thienylmethyl)-1,2-benzenediamine (23); .. 
^4(4-fluorophenyl)methyll^methoxy-1>benzened,am.ne(M). 

A^- lfluorophenyl)methyll^methyl-1,2-benzened,am,ne(25). 

/V- (2 6-difluorophenyl)methyll-1,2-benzenediamine (26). 



A mixture of 54 parts of -* 



12 



EP 0 145 037 B1 

oxybispropane. The product was filtered off and dried, yielding 76 parts (75%) of ^ * ll g-\ (2 * 
furanylmethyl)aminol-3-pyridinyl]aminothioxom 

Following the same procedure and using the equivalent amounts of the appropriate startmg materials, 

there were also prepared: 



II 

CH 3 _CH 2~° -C 



s 

\ / NH-C-NH-R 



10 



15 



20 



25 



30 



35 



40 



45 



50 



No. 


R 2 " 3 


Dtp • *C 


29 


2- 


[(2- fur a ny Ime thy 1 ) amino J pheny 1 


- 


30 


3- 


[ [(4-f luorophenyl )methyl) amino] -2-pyridinyl 




31 


4- 


[ [ ( 4-f luorophenyl )me thy 1] amino] -3-pyridinyl 


166 


32 


3- 


I [( 4-f luorophenyl )methyl] amino] -4-pyridinyl 




33 


2- 


( { 2-py ridinylmethyl )amino) -3-pyridinyl 




34 


2- 


[ { 2-thienylmethyl ) amino]phenyl 




35 


2- 


[(2-thienylmethyl)amino]-3-pyridinyl 




36 


2- 


[ [ < 4-methoxyphenyl ) methyl ] amino] pheny 1 




37 


2- 


[ I ( 4-f luorophenyl )methyl] amino] -5-methylphenyl 




38 


2- 


[ [ ( 2 , 6-dif luorophenyl ) methyl 3 amino ] phenyl 




39 


2- 


• [ [ ( 4-f luorophenyl )methyl] amino] -4-metihoxyphenyl 




40 


2- 


• [ [(4-f luorophenyl)methyl)amino]-5-methoxyphenyl 





Example 8 

A mixture of 28 parts of ethyl 4-t[(2-aminophenyl)aminothioxomethyl]amino]-1-piperid»necarboxylate, 
112 parts of lodomethane and 240 parts of ethanol was stirred and refluxed for 8 hours. The reaction 
mixture was evaporated and the residue was taken up in water. The whole was alkalized with ammonium 
hydroxide and the product was extracted with dichloromethane. The extract was dried, filtered and 
evaporated. The residue was crystallized from a mixture of 2-propanol and 2,2'-oxybispropane. The 
product was filtered off and dried, yielding 7 parts (28%) of ethyl 4^1f/-benz?midazol-2-ylamino)-1- 
piperidinecarboxylate (41). 

Example 9 

A mixture of 74 parts of ethyl 4-[[[2-[(2-furanyImethyl)amino]-3-pyridinyl]aminothioxomethyl]amino]- 
1-piperidinecarboxyIate # 96 parts of mercury (ll)oxide, 0.1 parts of sulfur and 800 parts of ethanol was 
stirred and refluxed for 3 hours. The reaction mixture was filtered over Hyflo and the filtrate was 
evaporated. The residue was crystallized from acetonitriie, yielding 52.5 parts (79%) of ethyl 4-[[3-(2- 
furanylmethyI)-3//-imidazo[4,5-b]pyridin-2-yl]amino]-1-piperidinecarboxyIate; mp. 149.2°C (42). 

In a similar manner there were also prepared: 



55 



60 



65 
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10 



15 



20 



25 



43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 



212.5 
135.8 



l-((4-fluorophenyl)methyl]-lH-iinida2ol4,5-blpyridin-2-yl 
1- { 2-f uranylmethyl)-lH-benzimida2ol-2-yl 
1- [ ( 4-f luoropheny 1 ) methyl 3 -IH-imidazo (4 , 5-c ] pyridin-2-y 1* 
3- [ ( 4-f luoropheny 1 ) methyl 1 -3H-imidazo [4 , 5-c]pyridin-2-yl* 
3.{2-pyridinylmethyl)-3H-imidazol4,5-b]pyridin-2-yl 
l.(2-thienylmethyl)-lH-b€nzimidazol-2-yl 
3- ( 2-*hienylmethyl)-3H-imidazo 14, 5-b}pyrid±n-2-y 1 
1- [( 4-nethoxyphenyl)methyl]-lH-benzimidazol-2-yl 
l-[(4-fluorophenyl)methyll-5-methyl-lH-benzimidazol-2-yl 

1- { ( 2, 6-dif luorophenyDmethyl] lH-benzimidazol-2-yl 
1- [(4-f luorophenyl)methyll-6-methoxy-lH-benzimidazol-2-yl 
1 . [ (4-fluorophenyl)methyl]-5-methoxy-lH-benzimidazol-2-yl - 



168,6 
141.3 
142.7 

157.1 
202.0 
140.0 



30 



dihydrochloride. monobydrate salt 

Example 10 . _ f 9 

A mixture of 57.5 parts of ethyl 4-(1//.benzimidazol-2.ylaminoH-piperidinecarboxylate, 33 i parts or - 
(chloroS^ 43 parts of sodium carbonate, 0.1 parts of £ote|*mrr > ■» 

oarS of DMF was stirred and heated overnight at 70PC. The reaction m.xture was cooled and poured into 
Sr The P 7oduS was extracted with 4-methy|.2-pentanone The extract was dned, firte*ed and 
^?J™Vatori The residue was purified by column chromatography over silica gel using a mixture ot 

eluent was evaporated. The residue was crystallized from 4-methyl-2-pentanone, yield ng 30 P*™^"™ ° 
emyl4[1^ 

Following tihe same procedure and using equivalent amounts of the appropriate starting matenals, 
An there were also prepared: , 

V 



CH 3 -CH 2 -0-C- 



CO 



45 


No. 




R 2 


mp.°C 




56 


(3-pyridinyl) 


H 


191.4 


SO 


57 


(4-thiazolyl) 


H 


156.2 






( 4-f luoropheny 1 ) 










( 3 , 4-dimethy lpheny 1 ) 


H 




55 


60 


( 3-chlorophenyl) 


B 






61 


(2-me thy lpheny 1) 


H 






62 


( 3-met.hylphenyl ) 


H 




60 


63 


(2-iodophenyl) 


B 






64 


( 2-bromo- 4-f luoropheny 1) 


H 






65 


(4-f luoropheny 1) 


B 


1 180.8 


65 
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Example 11 

A mixture of 30 parts of ethyl 4-[[1-[{2-pyridinyl)methyl]-1/y-benzimidaz 
carboxylate and 300 parts of a hydrobromic acid solution 48% in water was stirred and heated for 3 hours 
at 80°C. The reaction mixture was evaporated and the residue was crystallized from methanol, yielding 41 
5 parts (93.2%) of /V-(4-piperidinyl)-1-[(2-pyridinyl)methyl]-1//-benzimidazol-2-amine trihydrobromide; mp. 

295 9°C (66) 

" Following the same procedure and using equivalent amounts of the appropriate starting materials, 
there were also prepared: 



10 



15 



20 



25 



30 



35 



40 



' CH 2 -R 
N ">s> 4 



No 






base or i 
salt form 


op. in 
°C 


67 


3-f luorophenyl 


CH=CH-CH«CH 


base 


218.4 


68 


3-pyridinyl 


CH=CH-CH=»CH 


3HBr 


+ 260 


69 


4 -f luorophenyl 


CH«CH-CH=N 


2H3r 


+300,6 


70 


4 - f 1 uorophe ny 1 


CH=CH-N*CH 


2HBr 


279.4 


71 


2-pyridinyl 


N*CH-CH«Cfl 


3HBr 


265.5 


72 


4 -f luorophenyl 


CH=N-CH=»CH 


2HBr.H 2 0 


291.6 


73 


4-thiazolyl 


CH=CH-CH*CH 


2HBr.H 2 0 


223.5 


74 


3 -c hi or ophe ny 1 


CH»CH-CH=CH 


2HBr 


262.2 


75 


2-methylphenyl 


CH=*CH-CH-CH 


2HBr 




76 


3-methylphenyl 


CH*CH-CH*CH 


2HBr 




77 


2-bromo-4-f luorophenyl 


CH-CH-CH=CH 


2HBr 




78 


2-iodophenyl 


CH-CH-CH-CB 


2HBr.H 2 0 


265.2 


79 


4 -f luorophenyl 


CH«CH-CH~CH 


2HBr 


290.2 


80 


2 , 6-dif luoropKeny 1 


CH-CH-CH=CH 


2HBr 


295.5 



SO 



55 



60 



65 



Example 12 

A mixture of 50 parts of ethyl 4-[[3-(2-furanylmethyl)-3/y-imidazo[4,5-b]pyridin-2-yl]ammo]-1- 
piperidinecarboxylate, 50 parts of potassium hydroxide, 400 parts of 2-propanol and 20 drops of water was 
stirred and refluxed for about 5 hours. The reaction mixture was evaporated and water was added to the 
residue. The product was extracted twice with 4-methyl-2-pentanone. The combined extracts were dned, 
filtered and evaporated. The solid residue was stirred in 1 ,1 '-oxybisethane. The product was filtered off and 
dried, yielding 34 parts (85%) of 3-(2-furanylmethYl)-yV-{4-piperidinyl)-3Ay-imidazo[4 f 5-b]pyridin-2-amine; 

mp. 159.0°C (81). . 

Following the same procedure and using equivalent amounts of the appropriate starting materials, 
there were also prepared: 

1-(2-furanylmethyl)-/\/-(1-piperidinyl)-1//-benzimidazol-2-amine; mp. 211.0°C (82); 

/V-(4-piperidinyl)-1-(2-thienylmethyl)-1>/-benzimidazol-2-amine (83); 

A/^-piperidinyO-S^-thienylmethyO-S/y-imidazoKS-blpyridin-a-amine; mp. 1 89.6— 1 93.5°C (84); 
1-[(4-methoxyphenyl)methyl]-yV-(4-piper?dinyl)-1/y-benzim»dazol-2-amine; mp. 178.1°C (85); 
H(4-fluorophenyl)methyl]-/V-meth^^ 
monohydrate; mp. 222.2°C (86); 

1-[(4-fluorophenyl)methyl]-5-methoxy-A/-(4-piperidinyl)-1A/-benzimidazol-2-amine (87); 
1-[(4-fluorophenyl)methyl]-6-methoxy-A^-(4-piperidinyl)-1/y-benzimidazol-2-amine (88); and 
1-[(4-fluorophenyl)methyll-5-methyl-A^-(4-piperidinyl)-1//-benzimidazol-2-amine (89). 



15 
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A mixture of 1 1 p.rts of 

1 tf-benzimidazol-2-amine dihydrobronn.de, 30 parts was extracted 

In a similar manner there were also prepared: 



NC-(CH 2 ) n — N 




No 



I base or 
salt form 



4-f luorophenyl 

2- pyridinyl 
4-f luorophenyl 

3- pyridinyl 

4- f luorophenyl 
2-furanyl 
4-fluorophenyl 
2-pyridinyl 
2-furanyl 
2-thienyl 

4-f luorophenyl 
4-f luoropheny 1 
2-thienyl 
4-f luorophenyl 



phenyl 

4-methylphenyl 
4- chlorophenyl 
4-methoxyphenyl 
4-f luorophenyl 
3 , 4-dimethoxypheny 1 
3-chlorophenyl 

2- methylphenyl 

3- tnethylphenyl 
2-f luorophenyl 



-N=CH-CH=CH- 
-CK=CH-CH=CH 
-CH=CH-CH=CH- 
5 (and 6)-F 

-CH=CH-CH=CH- 

-CH=CH-CH=N 

-CH=CH-CH=CH- 

-CH=CH-N*CH 

-tf-CH-CH«CH- 

-n=ch-ch=«ch- 
-ch«ch-ch=ch- 1 - 

CH=N-CH«CH- 1- 
-CH-CH-CH^CH- [- 
•H-CH-CH^CH- 
-H«CH-CH=CK- I- 
-CH~CH-CH«CH-U 
wCH=CH-CH«CH- J- 
-CH=CH-CH=CH 
-CH=CH-CH=CH- I- 
-CH=CH-CH=CH- I- 
-CH=»CH-CH =S CH- I- 
-CH=CH-CH=CH- - 
-CH=CH-CH=CH- |- 
-CH«CH-CH=CH- 
-CH=CH-CH-CH- I- 
-CH=CH-CH=CH- 1- 




65 
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base or 


mp. id 


No. 


n 






aW- A 3 -a 4 


salt fora 


°c 


116 


1 


H 


4-f luorophenyl 


-CH=CK-CH»CH- 


- 


203.0 










5-methyl 






117 


1 


H 


2, 6-dif iuorophenyl 


-CH=CH-CH=CH- 


— 


197.4 


IIS 


1 


H 


4-f luorophenyl 


-CH-CH-CH=CH- 




174.8 










5-methoxy 






119 


1 


H 


4-f luorophenyl 


-CH=CH-CH=CH- 




222.0 










6-methoxy 






120 


1 




3- f luorophenyl 


-CH=*CH-CH«CH- 

- - 




195. S 



In a similar manner there were also prepared: 



CH 2 -R 



.1-a 



base 



No. 




n 


Rl-a 


mp. in °C 


121 


acetyl 


1 


4-f luorophenyl 




122 


e t hoxy c ar bony 1 ami no 


2 


4-thiazolyl 




123 


ethoxyca-rbonylamino 


2 


2-bromo-4-f luorophenyl 




124 


et hoxy car bony 1 ami no 


2 


2-iodophenyl 




125 


ethoxycarbonyl amino 


2 


4-nitrophenyl 





In a similar manner there were also prepared: .... - 

(cis+trans)-4-[[1-[(4-fluorophenyl)methyll-1Wl-benzimidazol-2-ylJamino]-3-methYl-1-pipendineaceto- 

n,&ll I-'[(7«-benzimidazol-2-yl)aminoH-piperidineacetonitrtle; mp. 226°C (127); and 
4-[(1-phenyl-1/y-benzimidazol-2-yl)amino]-1-piperidineacetonitrile (128). 

Example 14 . 
To a stirred mixture of 3.14 parts of 3-furancarboxylic acid. 6 parts of ^^ e *Vlethanamine iMd» 
parts of dichloromethane were added 7.2 parts of 2-chloro-1-methylpyndinium iodide. After ^X^L™ 
minutes at room temperature, 7 parts of 4.[(1W-benzimidazol-2-yl)amino]-1.p.pendmeaceton.tnle were 
Sded and the whole was stirred for 1 hour at room temperature. The react.on m.xture was washed wjh 
water. The organic phase was dried, filtered and evaporated. The residue was crystall.zed from m«»M u 
yielding 7 parts (74%) of 4-[{1-(3-furanylcarbonyl)-1/y-benzimidazol-2-yllam.nol-1-p»pend,neacetonitnle 

(129 To 180 parts of tetrahydrofuran were added carefully 2.4 parts of lithium aluminum hydride under 
nitrogen atmosphere. Then there was added dropwise a solution of 7 parts of 4-[H-(3-furanyl-carbony )-U/- 
benzimidazol-2-yl]amino]-1-piperidineacetonitrile in tetrahydrofuran: temp, rose to 50 u upon 
completion, stirring was continued overnight at reflux temperature The react.on , m.xture was cooled .n an 
ice bath and decomposed by the successive additions of 3 parts of water 9 parts of a sod "m hydroxy 
solution 15% and 9 parts of water. The whole was filtered over Hyflo and the filtrate was evaporated L The 
residue was purified by filtration over silica gel using a mixture of tnchloromethane and ' ™ tn XL ( ? was 
by volume) saturated with ammonia, as eluent. The pure fract.ons were ™"^™ d f th e? ^ 
evaporated. The residue was crystallized from acetonitrile, yielding 3.6 parts (69.5%) of /V-[1-(2-am.no- 
ethyl)-4-piperidinyll-1W-benzimidazol-2-amine; mp. 99.8°C (130). 
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Example 15 

To a stirred mixture of 2.5 parts of lithium aluminum hydride 225 parte of tetrahydro^ranv^ 
added dropwTse a solution of 13 parts of 4-{[H2-mienylmethylM«-benzim.daz^^ 
acetonSin tetrahydrofuran under nitrogen atmosphere. Upon comptehon, stirring was ~ntnuedfor3 
hours at reflux. The reaction mixture was cooled in an ice bath and decomposed by the f succ«swe 
Sons of 2.5 parts of water, 7.5 parts of a sodium hydroxide solution 15% and 7.5 parts of water. The 
whole "was fi5e?ed over Hyflo and the filtrate was evaporated. The 

JcSonimte, yielding 9.5 parts (72%) of /v-[1-(2-aminoethyl^4-pipend.nylM-(2-th,enylmethylHW*e«« 

"tS'SSSSr. using equivalent amounts of »e appropriate = ng ? * 
there was also prepared: N - [1 - (2 - aminoethyl) - 4 - pipend.nyl] - 3 - (2 - th.enylmethyl) 3M 
imidazo[4,5 - blpyridin - 2 - amine; mp. 138.5°C (132). 

Example 16 • 1 1 

A mixture of 12 parte of 4-Ul-«4-fluorophenyl)methyl]-lW^midazol4,5-blpyr.d.n-2-yllamin^V 

oioeSdinefceSnrtrile and 200 parte of methanol saturated with ammonia was hydrogenated at normal 
prS^arS at room temperaWe with 2 parts of Raneynickel catalyst After the calcu^ted amount^of 
Keen was taken up. the catalyst was filtered off and the filtrate was «^rated ; The residue wk 
XSzec Tfrom acetonhrile, yielding 10 parte <™%> of /V-IM2^ 

ohenvl»methvll-1W-imidazol4,5-b]pyridin-2-amine monohydrate; mp. 116.9"C 033H- m „ tor iai« 
P 7oCng the same procedure and using equivalent amounts of the approbate starting matenals. 
there were also prepared: 



25 



CH -R* 
I 2 



1-a 



H 2 N-(CH 2 ) n 



A 2 
i 3 



30 



40 



No. 


n 


R2 




5 

J a 2 a 3 a 4 
A »A -A =A 


base or 
salt 


mp • in 
°C 


134 


4 


B 


4-fluorophenyl 


-CH=CH-CH=CH- 






135 


2 


B 


4-f luorophenyl 


-H=CH-CB=CB- 




174.5 


136 


2 


B 


2-pyridinyl 


-CH=CH-CH=CH- 




145.1 


137 


2 


B 


4-fluorophenyl 


-CH=CH-CH=CH- 




171.0 










5 (and 6)-F 






138 


2 


a 


3-pyridinyl 


-CH=CH-CB=CH- 




150.7 


139 


2 


H 


2-furanyl 


-CH=CH-CH«CH- 




163.1 


140 


2 


H 


4-fluorophenyl 


-CH=CH-N«CH- 


H 2 0 


185.0 



50 
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b 


ase or 


mp. in 




No. 


n 


R2 


R l-a 




salt 


•c 


5 


141 


2 


H 


2-pyridinyl 


-S»CH-CB«CH- 


J 


151.1 




142* 


2 


H 


2-furanyl 


-N=CH-CH=CH- 




182.0 


10 


143 


2 


H 


4-fluorophenyl 


-CH-N-CB-CH- 




- 




144 


5 


B 


4-fluorophenyl 


-CH»CH-CH»CH- 




172.9 




145 


3 • 


R 


4- f luoropheny 1 


-K=«CH-CH=CB- 


J 


167.8 


15 


146 


2 


H 


B 


-CH=CH-CH="CH- 




199.0 


147 


2 


B 


phenyl 


-CH«CH-CH=CH- 


- 


131.6 




148 


2 


H 


4-chlorophenyl 


-CH=*CH-CH=CH- 


! 


143.4 


20 


149* 


2 


B 


4-tnethylphenyl 


-CK»CH-CH=»CH- 


- 


260. 1 


150 


2 


H 


4-methoxyphenyl - 


-CH=CH-CH=CH- 


1 


129.8 




151 


2 


CH, 
3 


4- f luor ophe ny 1 


-CH=CH-CH=CH- 


- 


- 




152 


2 


B 


3,4-diinethylphenyl 


-CK»CH-CH=CH- 


- 


- 


25 


153 


2 


a 


3-chlorophenyl 


-CH«CH-CH=CH- 




I - 




154 


2 


a 


2-oethylphenyl 


-CH-CH-CH«CH- 


- 


- 




155 


2 


a 


3-»ethylphenyl 


-CH=CH-CH*CH- 


- 


- 


30 


156 


2 


H 


2-fIuorophenyl 


-CH-CH-CH-CH- 


- 


1- 




157 


2 


B 


3-f luorophenyl 


-CH*=CH-CH=CH- 


- 


144.7 




158 


2 


B 


4-f luorophenyl 


-CH=CH-CH=CH- 




155.7 
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5 -methyl 








159 


2 


B 


^ t c oil luor opsitziiy 


-CH=CH-CH=*CH- 








160 


2 


a 


4-fluorophenyl 


-CK*Ca-CB»CH- 






40 










5-methoxy 






161 


2 


a 


4-fluorophenyl 


-CH«CH-CH»CH- 
6-methoxy 






45 




« 


: (E)- 


2-butenedioate (1:3) 


salt 





In a similar manner there was also prepared: m 
(c/s+fr3ns)-/V-[1-(2-aminoethyl)-3-^^ 
so amine; mp. 132.2°C (162); and 

/V-[1-(2-amlnoethyl)^piperidinyl]-1-phenyl-l//-benzimidazol-2-amine(163). 

Example 17 

A mixture of 33 parts of ethyl [2-[4-tt1-[(2-bromo-^fluorophenyl)methyl]-1A/-benzimidazol-2-yllamino]- 
55 1«piperidinyl]ethy!]carbamate and 750 parts of a hydrobromic acid solution 48% in water was birred 
overnight at 80°C. The reaction mixture was evaporated. The residue was crystallized from ethanol. The 
product was filtered off and dried, yielding 22.5 parts (65%) of 7V-[1-(2-aminoethyl)^-piperidinYl]-1-l(2- 
bromo-4-fluorophenyl)methyl]-1W-benzimidazoU2-amine tri hydro bromide monohydrate; mp. 224.7°C 
(164). 

eo In a similar manner there were also prepared: 

/V-[H{4-fluorophenyl)methvl]-1/^ 

AM1-(2-aminoethylM-piperidinyl]-1-(4-thiaz^ 

I 1 66); . u 4 

/V-[1-(2-aminoethylM-piperidinyl]-1-[(2-iodophenyl)methyl]-1/y-benzimidazol-2-aminetnhydro- 

65 bromide.monohydrate; mp. 261 .5°C (167); 



19 



EP 0 145 037 B1 

,y-[H2*minoethyl)^ 
bromide (169). 

amino]-1-piperidinyllethyl]carbamate as a residue (170). 
and200 parts of methanol. The whole was hyd^ 

5 parts of platinum-on-charcoal catalyst 5%. Alter tne MI ™^%? mou - d * " purified by column 
L?alyst was filtered off and the filtrate was evaporated The r ^ t ^, ( S by^lume) as 
20 chromatography over silica gel ^^S^SSSSSSSi. tSSASLb converted into 
eluent The pure fractions were *"^ a ^ off and dried, yielding 13.6 

hydrochloride monohydrate; mp. 260°C (171). 
174.6°C{172). 



10 



IS 



25 



30 



35 



/V41-(2-aminoethyl)^piperM ^ mixture was 



benzimidazot-2-amine (173), 

Example 21 



• A mixture of 9.4 parts of H<^«^ 

piperidin Y ll-lW-benzimidazol-2-am.ne and 12C I parts of ^* n ™^7o% After the calculated amount 
and at room temperature with 2 parts of P«" a fi d ' u ^^' e ^™'J££££ ! n» residue was 
of hydrogen was taken up, the catalyst was filtered ^^"SS^Sf «d dried, yielding 6.3 parts 

m SB'S 

trihydrochloride monohydrate; mp. 232.4°C (174). 
phenyl)methyIM^benzimidazol-2-amine; mp. 178.3 C (178). 
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Example 23 

A mixture of 2.1 parts of 3-buten-2-one, 9.7 parts of 1-[(4-fluorophenyl)methyl]-A^-(4-piperidinyl)-1//- 
benzimidazol-2-amine and 120 parts of ethanol was stirred for 3 hours at reflux temperature. The reaction 
mixture was evaporated. The residue was purified by column chromatography over silica gel usinga 

5 mixture of trichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were collected 
and the eluent was evaporated. The residue was crystallized from a mixture of 2-propanone and 2,2 , - 
oxybispropane, yielding 5 parts (42%) of 4-[4-[[1-{(4-fluorophenyl)methylHA/-benzimidazol-2-yl)amino]-l- 
piperidinylJ-2-butanone; mp. 131 .3°C (179). 

In a similar manner there was also prepared: 

io i-[4-[[1-[(4-fluorophenyi)me^ 
bromide; mp. 202.8X (180). 

Example 24 

During 1 hour, gaseous oxirane was bubbled through a stirred mixture of 6 parts of 1-t2-furanyl- 
is methyl)-yV-(4-piperidinyl)-1/y-benzimidazol-2-amine and 40 parts of methanol. Stirring was continued for 3 
hours at room temperature. The reaction mixture was evaporated and the oily residue was converted into 
the (E)-2-butenedioate salt in ethanol and 2-propanone. The salt was filtered off and dried, yielding 6.5 parts 
of 4-[[1-(2-furanylmethyl)-1/y-benzimidazol-2-yl)aminoJ-1-piperidineethanol (E)-2-butenedioate (2:3) 
monohydrate; mp. 183.2°C (181). 
20 In a similar manner there was also prepared: 

4-[[1-t(4-fluorophenyl)methyl]-Wbenzimidazol-2-yl]amino]-1-piperidineethanol; mp. 138.7°C (182). 

Example 25 

To a stirred mixture of 37.5 parts of 1-[4-[[1-[(4-fluorophenyl)methyl]-1//-benzimidazol-2-yi]amino]-1- 
25 piperidinyl]-3-pentanone dihydrobromide and 500 parts of acetic acid was added a hydrobromic acid 
solution in glacial acetic acid. Then there were added slowly dropwise 10.5 parts of bromine. Upon 
completion, stirring was continued overnight at room temperature. The reaction mixture was evaporated 
and the residue was suspended in 2-propanone. The product was filtered off and dried, yielding 37.5 parts 
(89%) of 4-bromo-1-[4-[[1-[(4-fluorophenyl)methyll-1/y-benzimidazol-2-yl]aminoM-piperidinyl]-3- 

30 pentanone dihydrobromide (183). 

In a similar manner there was also prepared: 
1-bromo-4-l4-[[1-l(4-fluorophenyl)me^ 
dihydrobromide (184). 

35 - Example 26 

During 2 hours, gaseous ammonia was bubbled through a stirred mixture of 6.7 parts of 1-(2-furanyl- 
methyl)-/V-[1-(2-isothiocyanatoethyl)-4-piperidinyl]-1/y-benzimidazol-2-amine and 45 parts of tetrahydro- 
furan. Stirring was continued for 1 hour at room temperature. The reaction mixture was evaporated and the 
oily residue was crystallized from acetonitrile, yielding 6.2 parts of >V-[2-[4-[[1-(2-furanylmethyl)-1W-benz- 
40 im!dazol-2-yl]amino]-1-piperidinyl]ethyl)thiourea; mp. 194.3°C (185). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, 
there was also prepared: 

/V-[2-[4-[[1-l(4-fluorophenyl)methyl^^ 
186.1°C(186). 



45 



50 



Example 27 

To a stirred mixture of 5.3 parts of cyanogen bromide, 10.6 parts of anhydrous sodium carbonate and 
45 parts of tetrahydrofuran was added dropwise a solution of 18.35 parts of /V-H-(2-aminoethyl)-4- 
piperidinyl]-1-((4-fluorophenyl)methyl]-1/y-benzimidazol-2-amine in tetrahydrofuran at a temperature 
between -10°C and -20°C. Upon completion, stirring was continued for 2 hours at -10°C. After heating to 
0°C, the whole was filtered and the filtrate was evaporated, yielding 19 parts (100%) of t2-t4-[[1-[(4-fluoro- 
phenyl)methyl]-1//-benzimidazol-2-yi]amino]-1-piperidinyl]ethyl]cyanamide as a residue (187). 

Example 28 

ss A mixture of 4.8 parts of 1-isothiocyanato-2,2-dimethoxyethane, 4.2 parts of 4-fluorobenzene- 
methanamine and 90 parts of tetrahydrofuran was stirred overnight. The reaction mixture was evaporated, 
yielding 8.9 parts (99%) of /V-(2,2-dimethoxyethyl)-/V'-[(4-fluorophenyl)methyl]thiourea (188). 
In a similar manner there were also prepared: 
/V-(2,2-dimethoxyethyl)-/V'-methylthiourea (189); and 
60 /V-(2,2-dimethoxyethyl)-/V'-(1-methylethyl)thiourea (190). 

Example 29 

A mixture of 7.1 parts of /V-(2,2-dimethoxyethyl)-/V'-methylthiourea, 8.5 parts of iodomethane and 80 
parts of 2-propanone was stirred overnight. The reaction mixture was evaporated, yielding 12.8 parts (99%) 
65 of methyl A/-(2,2-dimethoxyethyl)-A/'-methylcarbamimidothioate monohydroiodide (191). 
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In a similar manner there were also prepared: 

methyl A/-(2,2-dimethoxyethyl)carbamimidothioate monohydroiodide (192), 

S-rnethvl AM2 2^imethoxyethyl).yVM1-methYlethyl)carbamimidothioate ^ 0 ^ oh Y dro,od, ^ e J^^^ 

,194> " Example 30 . u . „ fV . 

A mixture of 12.8 parts of methyl W2,2^imethoxyemyl)-Ar^^ 
hydroiodS ?3.? 

o J^h im narts of 2-DroDanol was stirred and refluxed overnight The reaction mixture was 

LnzimidazolVvllaminol-1-piperidinyl]ethvl]-/V''-methvlguanidine monohydroiodide (195). 
Allowing , the sTme procure and using equivalent amounts of the appropriate starting matenals, 

there A/T^mX% a S 

plpe ;iSM 

imidazol-2-yl]amino]-1-piperidinyl]ethYl]guanidinemonohydroiodide{198). 

Example 31 ... 
A mixture of 20 parts of N-[(3Adichlorophenyl)methyl]-1,2-benzenediamine. 33 parts of 1 'VA^^^ 

phertKyll^ 

hydrofuran was stirred and refluxed overnight. The reaction mixture was eva P° rat ^ n ^^"f (9 ^ 
purified by column chromatography over silica gel using a mixture of tnchloromethane .and methanol (95* 
bj votume) as eluent. The pure fractions were collected and the eluent was eva porat ed, gelding 40 parte 
(78 9%) of N -[2 -[[{3,4 - dichlorophenyDmethyllaminolphneyl] -/V -[2 - 4 - [1 -[(4 - fluorophenyl) 
methyl] - \H - benzimidazol -2 -yl]aminol -1 - piperidinyllethyllthiourea (199). 

Example 32 

A mixture of 57 parts of 1-ethyl-1 ,4-dihydro-5M-tetrazol-5-one, 69 parts of ^ br ° moeih l"^^ T 
of si£eTcart>onate and 900 parts of benzene was stirred and refluxed over weekend using a waterfpara^r 
fin tte darkness) The whole was filtered off over Hyflo while hot, washed with trichloromethane and the 
Ke was evaporated to dry. The residue was purified by column chromatography over s'l.c^ gel usmg 
Soromethane as eluent The second fraction was collected and the eluent was evaporated, yieldmg 22.3 
parts (40%) of 5-(2-bromoethoxy)-1-ethyl-1W-tetrazole (200). 

B. Preparation of Final Compounds. 

Example 33 

A mixture of 3.4 parts of 5-(chloromethyl)-4-methyl-1W-imidazole monohydrochloride 6 parts of MZ- 
furanvmiethvl)-yV-(4-piperidinyl)-1W-benzimidazol-2-amine, 4.25 parts of sodium carbonate and 135 parte of 
SjdtS^fola^ide was starred and heated for 3 hours at 70-C.The 

water and the product was extracted with trichloromethane. The extractwas d "ed,fitered and e^porated. 
The residue was crystallized from a mixture of acetonitrile and methanol, yielding 4.7 parts (60.2%) of HZ 
fTranytme^ 

242.1°C (compound 1). • 

imidazol-2-amine hemihydrate; mp. 147.7°C (compound 4); w^^riHinl-iUun l«-benz- 

1-[(4-fluorophenyl)methylJ-AM1M1-methyi-4^ 

^'T-KfluoSen^ 
172 'Iv5lSl^thyl^^Srazol-5-yl)o 

2-amine (E)-2-butenedioate (2:5); mp. 193.4°C (compound 10). 
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Example 34 . 

A mixture of 1.62 parts of 5^:hloro-1-methyl-4-nitro-1Wmidazole, 3.67 parts of /V-[1-{2-aminoethyl)-A- 
piperidinyl]-3-[{4-fluorophenyl)methyl]-3/y-imidazo[4 r 5.b]pyridin-2-amin 1.1 parts of sodium carbonate, 
0.1 parts of potassium iodide and 90 parts of /V,/V-dimethylformamide was stirred and heated ovemigm ax 
70°C. The reaction mixture was cooled and poured onto water. The product was extracted with 4-methyl-z- 
pentanone. The extract was dried, filtered and evaporated. The residue was purified by ™ ]ur ™ 
chromatography over silica gel using a mixture of trichloromethane and methanol, saturated wrm 
ammonia, (96:4 by volume) as eluent. The pure fractions were collected and the eluent was waporaiea. 
The residue was crystallized from acetonitrile, yielding 2.2 parts (45%) of 3 - 1(4 - fluorophenyi)memyij - 
N -[1 -[2 -[(1 -methyl -4 -nitro - 1tt -imidazol -5 - yl)amino]ethyl] -4 - piperidinyl] -3// -imidazo- 
[4,5 - blpyridin - 2 - amine; mp. 198.7°C (compound 11). . . . 

Following the same procedure and using the equivalent amounts of the appropriate starting matenais, 
there were also prepared: ^ |111U 

1-({4-fluorophenyl)methy1]-A^ 
benzimidazol-2-amine; mp. 200.8°C (compound 12); t A c uwrirKn 

3-[(4-fluorophenyl)methyl]-/V-[lW 
2-amine; mp. 169.3°C (compound 13); and . . 

1-[(3,4-dimethylphenyl)methyl]-^ 
amine trihydrochloride; mp. 229.4°C (compound 14). 

Example 35 

A mixture of 2.41 parts of 2-bromo-5-methyl-1,3,4-thiadiazole, 5.5 parts of /V-[1-(2-aminoethyl)^ 
piperidinyl]-1-[{4-fluorophenyl)methylM//-benzimidazol-2-amine, 1.6 parts of sodium carbonate and 45 
parts of /V,yV-dimethylacetamide was stirred and heated overnight at 120°C. The reaction mixture was 
cooled and poured onto water. The product was extracted with 4-methyl-2-pentanone. The extract was 
dried, filtered and evaporated. The residue was purified by column chromatography over silica gelusing a 
mixture of trichloromethane and methanol saturated with ammonia, (96:4 by volume) as eluent The pure 
fractions were collected and the eluent was evaporated. The residue was crystallized from acetonitnle, 
yielding 2.5 parts (35.8%) of H(4-fluoropheny1)methylWV-^ 
ethyl]-4-piperidinyi]-1//-benzimidazol-2-amine; mp. 190.6°C (compound 15). 

In a similar manner there were also prepared: 



Het-NH-(CH 2 > i 



„ _l-a 
CH 2 -R 



•I 2 



40 


No 


Het 


m 


R 1 "* R 


2 


12 3 4 base ° r 
A a A -A « A salt 


ntp • in 
°C 




16 


2-thiazolyl 


2 


4-f luoropheny 1 


H 


CH-CH-CH-CH 


base 


175.5 




17 


2-thiazolyl 


2 


4-f luorophenyl 


H 


N-CH-CH-CH 


base 


182.4 


45 


18 


5-amino-l, 3, 4- 


2 


4-fluorophenyl 


H 


CH-CH-CH-CH 


base 


183.8 






thiadiazol-2-yl 
















19 


2-benzothiazolyl 


2 


4 - f luo r opheny 1 


H 


CH«CH-CH«CH 


base 


198.2 


50 


20 


2-thiazolyl 


3 


4- f 1 uor opheny 1 


H 


CH»CH-CH=CH 


base 


157.0 
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2-thiazolyl 


5 


4-fluorophenyl 


H 


CH-CH-CH-CH 


base 


143.4 




22 


2-thiazolyl 


2 


4-fluorophenyl 


H 


CH^CH-N-CH 


base 


193.1 


55 


23 


2-thiazolyl 


2 


4-fluorophenyl 


H 


CH=N-CH~CH 


3<COOH) 


2 163.0 




24 


2-thiazolyl 


2 


4 -me thoxypheny 1 


H 


CH=CH-CH=CH 


H 2 Q 
base 


168.4 




25 


2-thiazolyl 


2 


4-chlor opheny 1 


H 


CH=CH-CH«CH 


base 


159.1 


60 


25 


2-thiazolyl 


2 


4-fluorophenyl 


CH 


3 CH=CH-CH-CH 


3HC1 


219.3 


65 


27 


2-thiazolyl 


2 


2-pyridinyl 


K 


CS=»CH-CH«CH 


H 2 G 
* 


192.6 
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CH~CH-CH=CH 
CB«CH-CH*CH 
CH-CH-CB-CH 




* 

** 



: (E)-2-butenedioate (1:2) 
: (E)-2-burenedioate (1:3) 
i cyclohexanesulfamatc (1:2) 



amine; mp. 105.8X (compound 47). 

methvlM«-benzimidazol-2-amine, 5 pans at was added and the P r °°" 
r/KmethYlacetamide was stirred fo. _3 hours at *out ! w evap£)rated . ^ e residue was 



crystallized from acetonitrile p«» - { ^p OUnd 48) 

5 dioate (2:5); mp.201.8-C (compound 49). 
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Example 37 

A mixture of 2.5 parts of 2-bromothiazole, 5.72 parts of 1-[(4-fluorophenyl)methyi]-/V-[1-[2-(methyl- 
amino)ethylH-piperidinylH//-benzimidazol-2-amine r 1.6 parts of sodium carbonate, 0.1 parts or 
potassium iodide and 27 parts of M/V-dimethylacetamide was stirred and heated overnight at 14<ru me 

5 reaction mixture was poured onto water. The product was extracted with 4-methyl-2-pentanone. The 
extract was dried, filtered and evaporated. The residue was purified by column chromatography over silica 
gel using a mixture of trichlorom ethane and methanol (95:5 by volume) as eluent The pure fractions were 
collected and the eluent was evaporated. The residue was crystallized from 1 f 1'-oxybisethane, yielding 3.b 
parts (50%) of 1-((4-fluorophenyl)methylW 

w imidazol-2-amine; mp. 143.2°C (compound 50). . . le 

Following the same procedure and using the equivalent amounts of the appropriate starting materials, 

there were also prepared: 

fry 



75 



-O™ 



55 
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No. 


L 




base or mp. in 
salt *C 




51 


2- [ ( 5- amino- 1 , 3 , 4-thia— 


2-pyridinyl N-CH-CH-CH 


base 


150.0 


25 




diazol-2-yl ) amino] ethyl 










52 


1- { 2-thia zolyl ) -4- 
piperidinyl 


4-f luorophenyl CH»CH-CH=CH 


base 


199.9 


30 


53 


4-( 2-thiazolylamino) butyl 


4-fluorophenyl CH«CH-CH«CH base 


166.1-167.8 


54 


2- ( (phenylmethyl) { 2-thia- 
zolyl ) amino J ethyl 


4-f luorophenyl CH»CH-CH«CH 


• 


211. S- 212,7 


35 


55 


2- ( 2- thiazolyl amino) propyl 


4-fluorophenyl CH-CH-CH-CH 


* 


164. 5-170*0 


56 


2- ( 2- thiazolyl amino ) ethyl 


2-furanyl H-CH-CH-CH 


* 


176.1-178.9 




57 


2-( 2-thiazolylamino) ethyl 


2-py ri di ny 1 N-CH-CH«=CH 




194.2 




58 


2-{ 2-thiazolylamino) ethyl 


4-fluorophenyl CH-CH-CH-N 


•*«• 


150.1 


40 


59 


2- ( 2-thia zoly lamino ) ethyl 


3-pyridinyl CH«CH-CH=CH 


base 


130.9 




60 


2- ( 2-thiazolylamino ) ethyl 


2-thienyl H»CH-CH-CH 


*♦ 


202.4 




61 


2-< 2- thiazolyianu.no) ethyl 


phenyl CH-CH-CH=CH 


base 


123.7 


45 


62 


2- ( 2-thiazolylamino )ethyl 


4-methylphenyl CH~CH-CH«CH 


* 


166.7 




63 


2-( 2-thiazolylamino )ethyl 


3-chlorophenyl CH-CH-CH-CH 


base 


118.3 




64 


2-< 2-thiazoiylamino)ethyl 


2-iodophenyl CH«CH-CH«CH 


• 


164.6 


50 


* 


: (E)-2-butenedioate (1: 


2) 







** ; (E)-2-butenedioate (1:3) 
*** : ethanedioate (1:3) 



Example 38 

A mixture of 4 parts of 2-chloro-1-t(4-fluorophenyl)methyl]-1W-benzimidazole r 6.1 parts of 
fluorophenyl)methyl]-1/y-benzimidazol-2.ylHl,4'-bipiperidlne]-4-amine and 1 part of potassium 'Odidewas 
stirred and heated for 3 hours at 130°C. The reaction mixture was cooled and taken up in water ana 

6G trichloromethane. The whole was alkalized with potassium carbonate. The organic phase was separated, 
dried, filtered and evaporated. The residue was purified by HPLC using a mixture of trichloromethane ana 
methanol (98:2 by volume) saturated with ammonia, as eluent. The pure fractions were collected ana tne 
eluent was evaporated. The residue was crystallized from acetonitrile, yielding 1.6 parts of 1 - 1 4 - fl "° r ,°" 
phenyDmethyl] - N - [V - [1 - [(4 - fluorophenyl)methyl) - 1// - benzimidazol - 2 - yH - VIA - 

65 bipiperidin] - 4 - yl] - W - benzimidazol - 2 - amine monohydrate; mp. 130.2°C (compound 65). 
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Example 39 



A mixture of 5.25 parts w^^enzimidazo^Canidine and 1U1pM ^^STSS^L 
P ipeXTVf.uoro P p hen^methv.l ;= 

180°C. After cooling, the residue was punfi ed by rolumn * r m m ™ 9 ( ™^5 by volume) as eluentThe pure 
mixture of trichloromethane and methanol, sawrated^amm^ 

fractions were collected and the eluent ^^^ a ^ J^ e ^ U ^^Tparts (9%) of N - 0" - 
and 2,2;-xybi SP ropane. The product was fitered ^j^^ J, 'benzimidazo. - 2 - * 

aminoT 1 piperid&efhyllguanle SShydVochloride dehydrate; mp. 245^ (compound 66). 



To a stirred mixture, of "Jff*™^^ 
piperidineethanol and 135 parts of At/V-dimet ^^^^^J^^^oro^^ai^^ 
dispersion50%.Afterstirringfor30 minutes at room ^^' 2 ^™^™?£ onto andte 
,s added and the whole was further stirred for3 hours. The ™^ n ™™™J a ^ r Z and evaporated. The 
Product was extracted with ^hyl^enteno^ 

2 - amine; mp. 147.0°C (compound 67). 
butenedioate (1 :2); mp. 166.1°C (compound 70). 



30 To a stirred mixture of 5.1 parts - «wS!5S^ 

ethano. and 100 parts of dimethyl su. oxide were JJ^^^"^ SfaSS^Shiazole were added 
dispersion 50%. After stirring or 1 ^^^^^^^Z^^r^yN^^^^. 
dropwise. Upon completion ^^Si^SeMmbined extracts were dried, filtered and 

as the product was extracted twice w '* ™N°3fl a ^ 

evaporated. The residue was taken up ^"^^SS^SL mn Arornatography over silica gel using a 
dried, filtered and evaporated. The residue was ;P«nfcd by ^J^g^S fractions were collected 
mixture of trichlorometha^ 0 . 3 parts of 1^ 

. ^y?m» ^ 

1/tAmn/UinH 71l. . 



(compound 71). Example 42 

To a stirred and cooled (below 10X) mixture of 5 
imidazo.-2-yllaminoM-piperidine ethanoUOO pa rt oi ^^J^g ^OT minutes at a temperature 

residue was purified by co umn chromatography ove r s. hca ^'^"S^Sons were collected and the 
methano. <96:< ^ by teSTS^^vWdlnB 1 part (14.5%) of H£ 



50 



55 



(compound 72). ^ 

Amixtureof1.5 parts ^-ben^xaz^ 
phenyl)methyl]-Wbenzim,dazo.-2-am I ne .42 ^^% S ^7om^d the residue was taken up in 
was stirred and refluxed overnight The nwMnimw evapo an£j evaporated . 

water. The product was extracted with d, *'^^"^^ j ^ a mixture of trichloromethane 

nine; mp. 155.9°C (compound 74); and 



5f> 



65 2-amine 
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H(4-f!uorophenYl)methyl]-^ 
imidazol-2-amine; mp. 1 50.2°C (compound 75). 

Example 44 m 
A mixture of 1 .6 parts of 1//-indole-2-carboxylic acid, 3.67 parts of /V-n-(2-aminoethyl)-4-pipendinyiM- 
[(4-fluorophenyl)methyl].l^ben2imidazol-2.amine, 2.1 parts of MA/'-methanetetraylbis[cyc!ohexanamine] 
and 195 parts of dichloromethane was stirred over weekend at room temperature. The reaction mixture 
was filtered over Hyflo and the filtrate was evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane and methanol (95:5 by volume* as 
eluent. The pure fractions were collected and the eluent was evaporated. The residue was crystallized trom 
acetonitrile, yielding 1 parts (19.5%) of /V-[2.[4-t[l4(4-fluorophenyl)methyl]-1/y-benzimidazol-2-yl]aminoJ-v 
piperidinyl]ethyl]-lW-indole-2-carboxamide; mp. 232.1°C (compound 76). 

Example 45 

To a stirred mixture of 3.5 parts of 1 tf-indol-3-acetic acid, 4.05 parts of /V,/v-diethylethanamme and 260 
parts of dichloromethane were added 5.1 parts of 2-chloro-1-methylpyridinium iodide and stirnng was 
continued for 15 minutes at room temperature. Then there were added 7.2 parts of /V-[1-(2-aminoethylH^ 
piperidinyl]-1-[(4-fluorophenyl)methyl]-1^benzimidazol-2-amine and the whole was stirred for 1 hour at 
room temperature. The reaction mixture was poured onto water and the layers were separated. Tne 
organic phase was dried, filtered and evaporated. The residue was purified by column chromatograpny 
over silica gel using a mixture of trichloromethane and methanol (96:4 by volume) saturated with 
ammonia, as eluent. The pure fractions were collected and the eluent was evaporated. The residue was 
crystallized from acetonitrile, yielding 4.5 parts' (43%) of yv.[2-[4.[[V[(4-fIuorophenyl)methyi]-1/y-benz. 
imidazol-2-yl)amino]-1-piperidinyl]ethyll-1/y-indol-3-acetamide; mp. 193.6°C (compound 77). 

In a similar manner there was also prepared: „ ^ « 

/W42444[H(4-fluorophe^ 
indole-2-carboxam?de; mp. 140.3°C (compound 78). 



UAOI 1 1 JJ I w -TV 

A mixture of 12.5 parts of /V-(2,2-dimethoxyethyl)-/vM2-[4-^ 
imidazol-2-yi]amino]-1-piperidinyl]ethyl]guanidine monohydroiodide and 100 parts of a hydrochlonc acid 
solution 10% was stirred and refluxed for 1 hour. The reaction mixture was poured onto crushed ice. me 
whole was treated with a sodium hydroxide solution. The product was extracted with ^ lchlor il om ^^!!- 
The extract was dried, filtered and evaporated. The solid residue was crystallized from f^J^*" 
pentanone. The product was filtered off and dried, yielding 2.3 parts (26%) of 1-[(4-fluorophenyl)metlyllJ-W- 
[1-[2-(1//-imidazol-2-ylamino)ethyl]-4-piperidinyl]-1/y-benzimidazol-2-amine; mp. 226.5°C (compound 79). 

In a simitar manner there were also prepared: 

H(4-fluorophenyl)methyl]«/V^l42^ 
imidazol-2-amine hemihydrate; mp. 85.0°C (compound 80); _ 

1-[(4-fluorophenyl)methyl]-/VW 
1//-benzimidazol-2-amine mono hydrate; mp. 90.8°C (compound 81); and 

1-[(4-fluorophenyl)methyl]W-(H2^ 
piperidinylM tt-benzimidazol-2-amine cyciohexanesulfamateO :3).dihydrate; mp. 230— -250°C (dec) 

(compound 82). 

Example 47 

A mixture of 40 parts of /V42-[[(3,4-dichlorophenyl)methylte 
phenyl)methyl]-1//-benzimidazol-2.yl]amino]-1-piperidinyl]ethyl]thiourea, 60 parts of mercury (ll)oxide, u.i 
parts of sulfur and 400 parts of ethanol was stirred and refluxed overnight. The reaction mixture was 
filtered over Hyflo and the filtrate was evaporated. The residue was crystallized from et hanol. The p roouct 
was filtered off and dried, yielding 17 parts (45%) of 1 -[(3,4 - dichlorophenyl)methyl] - I* -14 - IP - 
[(4 - fluorophenyl)methyl] - 1// - benzimidazol - 2 - yljamino] - 1 - piperidinyl]ethylj - i« - 
benzimidazol - 2 - amine; mp. 113.2°C (compound 83). 

Example 48 . 
To a stirred mixture of 1.95 parts of [2.l4-[t1-[(4.fiuorophenyl)methyll-1Ay.benzimidazol-2-yllaminoJ-v 
piperidinyl]ethyl]cyanamide, 45 parts of tetrahydrofuran and 50 parts of water was added a solution ot J./ 
parts of 1-hydroxy-2-propanone in water (= 50%). 5 Parts of a sodium hydroxide solution 2N were added 
dropwise. Upon completion, stirring was continued for 2 hours at room temperature. The reaction mi«ure 
was poured onto water. The product was extracted with trichloromethane. The extract was dried, Tiitereo 
and evaporated. The residue was purified by column chromatography over silica gel using a mixture ot 
trichloromethane and methanol, saturated with ammonia, (96:4 by volume) as eluent. The pure fra™ on s 
were collected and the eluent was evaporated. The residue was crystallized from acetonitrile, yielding 
parts (6%) of 1 - [(4 - fluorophenyl)methyl] - N - [1 - [2 - [(4 - methyl - 2 - oxazolyl)amino]ethylJ - 4 - 
piperidinyl] - W - benzimidazol - 2 - amine; mp. 178.1°C (compound 84). 
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Example 49 



10 



15 



20 



pip^limrllethylKWourea. 2.1 <■« «f ^T, 1 '££ amount of W^W**™^ 
Stepwise a solution of 05 pans of 1 ^ to ^^'S^XiemlaM.The reaction mixture was filtered over 
completion, stirring at room tempe^rewa '^S^^SLStm, acotonHrllo. The P™*-*"? 8 
Hyflo and tire filtrate «?J ovapor^. Tho rea due ^ .« -11 -12 -1(4 -ma*" - 

KaKm^^^^ - •amln. ; -np.1»-C .compos 

im?dazol-2-amine; mp. 1515°C (compound 87). 

A mixture of 1.3 parts of 1«pro^o^ 
imidazol-2-yl]amino]-1-piperidmyl]ethYllth,ourea. jf P^^S?^ 5. added and the product was 
dimethylacetamide was stirred overnight at room tempera ture. w ater ^ oU was 

Sacted with 4-methyl-2-pentanone. The %S$f ^hCmethane and methanol (95:5 
purified by column chromatography over silica ge using a .mixture f or evaporat ed. The residue was 

^volume) as eluent The pure fractions were co "ected an«^ ^ •JJJ™ e rf ^ overn ightin vacuo at 
inverted into the hydrochloride salt in 2^ro^ 

J^Til^SS triW ochforid 1 : monohy^drate. m, 238.5X (compound 



25 88). 
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plperidlnyllathvllthlourea. 2.1 parts of POBMnm «*«3"2 Upo^ncompletlon. stirring was continued 
I soludon of 2 pans of 2*omo-1^hen^s<nanone .njssd^Won ^ ana .tote was 

for overnight at room temperature, lite reacuon m ™™ Sapny m „ silta , gel using . mixture of 

ssswssasjs^^ mp - 

176.2°C (compound 89). 

A m*luce o, « P-ris of «— - £SsB^S-^^ 
a. ph.nyllmethyll-1H*enzlmid.aol-2-vllam.nol- product was filtered off end dried, 

" methanol vresednedo^ 

"^To^rM 

m °™TOiTm!-nSSm»Sm^ 

2-amine1rthydrocWoride ; mp.233.4-237^:(compoond96l. 

A mbdure o, U pans o, ^TT'^^Z ^SSXXSS £ SBjS 
r r^ rT r^ 
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N -M - [2 - £5 - methyl -2 - (methylamino) -4 - thiazolyl]ethyl] -4 - piperidinyl] -1// - benzimidazol - 
2 - amine; mp. 181.8°C (compound 97). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, 
there was also prepared: 

1-[(4-fluorophenyl)methyl]-/V-[^^ 
2-amine; mp. 1 57.9°C (compound 98). 

Example 54 

A mixture of 1.2 parts of 2-chloroethanamine, 4.1 parts of 1«(4-fluorophenylmethyl)-A/-[1-<2-isothio- 
cyanatoethyl)-4-piperidiny!]-1A/-benzimidazol-2-amine, 2.2 parts of sodium carbonate and 135 parts of 
tetrahydrofuran was stirred for 3 hours at room temperature. The mixture was heated to reflux and stirnng 
was continued overnight at reflux temperature. The reaction mixture was filtered and the filtrate was 
evaporated. The residue was purified by column chromatography over silica gel using a mixture of 
trichloromethane and methanol, saturated with ammonia (95:5 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was crystallized twice from acetonitrile, yielding 
1 part of W -[1 -[2 -[4,5 -dihydro -2 -thiazolyl)amino]ethyl] -4 - piperidinyl] -1 -[(4 - fluorophenyl)- 
methyl] - \H - benzimidazol - 2 - amine; mp. 147.6°C (compound 99). 



70 



20 



25 



30 



40 



Example 55 

To a stirred mixture of 6.76 parts of 1.[(4-fluorophenyl)methyl]-/V-[1-[2-(2-thiazolylamino)ethyl]-4- 
piperidinyl]-1//-benzimidazoI-2-amine, 1.5 parts of /V,/V-diethylethanamine and_225 parts of trichloro- 
methane was added dropwise a solution of 2.1 parts of benzoyl chloride in trichloromethane. Upon 
completion, stirring was continued overnight. The reaction mixture was poured into water. The layers were 
separated. The organic layer was dried, filtered and evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane and methanol, saturated with 
ammonia, (96:4 by volume) as eluent. The pure fractions were collected and the eluent was evaporated 
The residue was crystallized from 2,2'-oxybispropane and 2-propanone. The product was filtered off and 
dried, yielding 4 parts (48%) of /V-[2-[4-[H-[(4-fluorophenyl)methyl]-1^-benzimidazol-2-yl]aminol-1-pipen- 
dinyl]ethyl]-/V^2-thiazolyl)benzamide; mp. 155.9°C (compound 100). 
In a similar manner there was also prepared: 
ethyl [2-[4-Hl-[(4-fluorophenyl)me^ 
carbamate; mp. 164.0°C (compound 101). 

Example 56 

A mixture of 6.76 parts of 1-[(4-fluorophenyl)methyD^^ 
35 benzimidazol-2-amine, 15 parts of acetic acid anhydride and 40 parts of acetic acid was stirred and refluxed 
overnight. The reaction mixture was evaporated and the residue was taken up in water. The whole was 
alkalized with ammonium hydroxide and the product was extracted with trichloromethane. The extract was 
dried, filtered and evaporated. The residue was purified by column chromatography over silica gel using a 
mixture of trichloromethane and methanol (90:10 by volume) as eluent. The second fraction was <*|je<* ec * 
and the eluent was evaporated. The residue was crystallized from acetonitrile, yielding 4.9 parts (66.3%) of 
N -[2 -[4 -[[1 -[(4 -fluorophenyDmethyl] - 1/V - benzimidazol -2 -yl]amino] -1 - piperidinyilethyij - 
N - (2 - thiazolyDacetamide; mp. 185.5— 193.0°C (compound 102). 

Example 57 

45 A mixture of 1.1 parts of isocyanatomethane, 6.76 parts of 1-t(4-fluorophenyl)methyl]-/V-H-[2-[2- 
thiazolylam!no]ethyl]-4-piperidinyl]-1//-benzimidazoi-2-amine and 90 parts of tetrahydrofuran was stirred 
and refluxed overnight. The reaction mixture was evaporated. The residue was crystallized from 
acetonitrile, yielding 4.5 parts (59%) of N -[2 -[4 -[[1 -[(4 - fluorophenyDmethyl] -1W - benzimidazol - 
2 -yljamino] -1 - piperidinyl]ethyl] -/V' - methyl -/V -(2 -thiazoIyDurea; mp. 171. 9°C (compound 103). 

so 

Example 58 

A mixture of 1.1 parts of isothiocyan atom ethane, 6.76 parts of 1 -[(4-fluoro phenyl ) methyl ]-/V-[1 -12-12- 
thiazolylamino]ethyl]-4-piperidinyl]-1//-benzimidazol-2-amine and 90 parts of tetrahydrofuran was stirred 
and refluxed for one week. The reaction mixture was evaporated. The residue was purified by column 
55 chromatography over silica gel using a mixture of trichloromethane and methanol (90:10 by volume) as 
eluent. The pure fractions were collected and the eluent was evaporated. The residue was crystallized from 
methanol, yielding 3.5 parts (44.5%) of N -[2 -[4 -[[1 -1(4 - fluorophenyDmethyl] - 1A/ - benzimidazol - 
2 - yl]amino] - 1 - piperidinyljethyl] - N' - methyl - N - (2 - thiazolyl thiourea; mp. 188.5°C (compound 
104). 

60 Example 59 

A mixture of 1.7 parts of 2-chloropyrimidine, 4.3 parts of 1 -[(4-f I uoro phenyl )methyl]-/V-[1-[2-(1/f- 
imidazol-2-ylamino)ethyl]-4-piperidinyl]-1/y-benzimidazol-2-amine, 3.2 parts of sodium carbonate, 0 J parts 
of sodium iodide and 67.5 parts of ty/V-dimethylacetamide was stirred and heated overnight at 120 C. After 
cooling, the reaction mixture was poured into water. The product was extracted with 4-methyl-2- 

65 pentanone. The extract was dried, filtered and evaporated. The residue was dissolved in 1 ,1 '-oxybisethane. 
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The whole wasn.tered over act^^^ 

Into the ethanedioate sa.t in « h f™^,^^ ' 1W " """a 20 ' " L2c 

(28%) of (1 -[(4 -fluorophenyOmethyl] -*^to£, . ll 2 . l am ,S ethanedioate (1:3); mp. 149.6*C 
aminolethyll - 4 - pipend.nyll - 1W - benzimiaazoi 

(C0 "lnTSmlar manner there was also ' P W?* ^ 2 . vllamino] eth Y l]^plperidinylH4(4-fluorophenYi)- 

To . stirmd mitfore o, O.S £. 0. «h M. sSK^Km.^^* 

Sow K an ice bath and deeompcKOd by «» ™ end' the film*. w» 

hydroxide aohdlon 15% and 3 P»« °< JJ^^olmphv ovar silteo 9el ueino a £ 
evaporated. The residue wee p untied r Jv«*»™ LTjSidwWt ammonia, es eluent. The pure fmcoone 
tricMoronrethane and methanol B6j4l W^IKSS^ etyMITtted from acetonltrile. ytr*tag 1 

ESSllamine; mp. 1W.7-C (compound 107). 
178.4?C (compound 108). 

Example 61 _ [(4 _ {lu0rO phenyl)- 

A mixture of 6.4 parts of 1 - KM - « lo "P h ^ ^ w - benzimidazol - 2 - amine. 2 

was extracted with tnchloromethan^e^xtract ^wa Pf*.^ tahtf 1 - 

crystallized from acetonrtnl* T^wdurt Y ,lamino] - 1 - p.peridinyllethyll 



'test procedure. 



Protection of rats from compound 48^mduc^ le^ali^ 4-methoxy-A/^ethylbenzene- 
Compound 48/80, a m.xture o ^^J^g^aTa^SS! histamine releasing agent (Int. Arch, 
ethanamine and formaldehyde has been descnDe ° ^ induced , etha | circulatory collapse appears to 
Sew. 336 (1958)). The protection from ^P^ n h f s SSSty^teSwmpbunds. Male rats of an 
be a Simple way of evaluating ^'^^^^^^SS^lS^ overnight starvation the rats 
inbred Wistar strain, weighing 240-260 g were used '" ^ f^'^e humidity = 65 ± 5%).The rats were 
were transferred to conditioned 'aborato^ (temp.^ - 21±1C. «U*ve hu W Q g%) h 

m treated subcutaneously or oraUy ™£*J^™™™woZndX, freshly dissolved in water, at a dose of 

I&JSK SMJSa • fiTJrJSL of a protective effect of drug 
so administration. wmni* in are listed in the first column of table 1- Said ED-m- 

^^SX^S^^S^^L compooo.de protect « - - .e** 

potent serotonin-antagonists. Mrrt trmin-antaaonists is clearly evidenced by the results 

serotonin is examined. 

Antagonistic activity on the effects of serotonin in the gastric lesion test. 
A. Lesions induced by compound f®* 0 '- nhtained bv condensation of 4-methoxy-N-methylbenzene- 
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minutes after injection of the compound; the rats die from shock within 30 minutes. The shock, followed by 
dead, can be avoided if the rats are pretreated with a classical H 1 antagonist 

However the stimulatory effects on gastric secretion are not suppressed so that rats treated witn 
compound 48/80 and protected from shock by an H 1 antagonist may exhibit all signs of intensive 9 as ^ 
gland activity: gross autopsy shows distended stomachs with abnormal contents and rough bright red 
patches all over the mucosa, corresponding to areas of disintegrated glands. A number of known 
serotonin-antagonists such as, for example, methysergide, cyproheptadine; cinanserin, mianserin, 
pipamperone, spiperone, pizotifen and metergoline, prevent completely the cyanosis of ears and 
extremities as well as the lesions in the glandular area of the stomach and the abnormal gastric distension. 

B. Method: . . tA 

Male rats of a Wistar inbred strain, weighing 220—250 g, were starved overnight, water being avaiiaoie 
ad libitum. The test compounds were administered orally as a solution or as a suspension in a ^ u ® ou ® 
medium. A control rat and a "blank" rat received the test compound. One hour later 5-[4-{di phenyl methyl h 
1-piperazinylmethyl}-1-methyl-1//-benzimidazole-2-methanol was administered subcutaneously to all rate 
at the dose of 2.5 mg/kg. Two hours after the oral or subcutaneous administration of the test compound, 
the compound 48/80 {freshly solved in water at a concentration of 0.25 mg/ml) was injected intravenously 
into all rats (dose: 1 mg/kg) except the "blank" rats. t 

Four hours after the intravenous injection of compound 48/80, the rats were decapitated and tne 
stomachs were removed. Subsequently the stomachs were inspected for distension and contents (blood, 
fluid, food) and thoroughly rinsed. The macroscopic lesions were scored from 0 to 0 corresponding 
to complete absence of visible lesions and the highest score corresponding to reddish rough patches 
covering more than half the glandular area. 

The second column of Table 1 shows for a number of compounds of formula (I) the doses (in ™9«9 
body weight) at which the distension of the stomach as well as the lesions in the glandular area of the 
stomach are completely absent in 50% of the test rats (EDso-value). 

The compounds listed in Table 1 are not given for the purpose of limiting the invention thereto but only 
to exemplify the useful pharmacological activities of all the compounds within the scope of formula (I). 
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Column 1 


Column 2 


Compound No. 


compound 48/80 
lethality test in 
rats-ED 50 in mg/kg 
body weight 


gastric lesion 
test 

ZD50 in mg/Vg 
body weight 


40 


2 


0.63 






7 


0.02 


0.31 




10 


0.04 






12 


0.31 




45 










15 


0.04 


0.31 




16 


0.08 




50 


17 


0.02 


0.16 


18 


0.02 


0.04 




19 


0.31 






20 


0.16 
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21 


0.16 


0.31 




23 


0.08 
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Table 1 (cont'd) 



Compound No. 



Column 1 



Column 2 



compound 48/80 
lethality test in 
rats-OT50 in mgAg 
body weight 



gastric lesion 
test 

ED50 in mg/Xg 
body weight 



24 

25 

26 

27 

28 

29 

31 

32 

33 

35 

37 

43 

48 

49 

50 

52 

53 

56 

57 

58 

62 

66 

67 

72 

73 

74 

75 

76 

77 



0.31 

0.31 

0.02 

0.04 

0.08 

0.63 

0.08 

0.63 

0.16 

0.31 

0.08 

0.31 

0.08 

0.04 

0.08 

1.25 

0.31 

0.01 

0.005 

0.02 

0.16 

0.31 

0.63 

0.08 

0.63 

0.08 

0.08 

0.16 

0.16 



0.63 



0.02 
0.63 
0.63 



0.08 

0.63 
0.63 

0.63 



0.04 
0.63 



0.63 



0.08 
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Table 1 (cont'd) 







column l 




5 


Compound No. 


compound 48/80 
lethality test in 
rats-EDso in mg/xg 
body weight 


gastric lesion 
test 

ED50 in mg/xg 
body weight 


10 


78 
79 


0.16 
0 . 02 


A A A 
0 . 04 




81 


0. 04 


A 11 

0*31 


IS 


82 


0. 16 




84 


0.16 


0.63 




85 


0.08 


0 .04 




86 


0.31 


1.25 


20 


87 


0. 31 


0 . 63 




90 j 


0. 04 


0.31 




91 


0.08 




25 


92 


0.63 






94 


0.08 


0.08 




98 


0.16 


0.16 


30 


100 


0.31 


0.63 




101 


0.31 






102 


0.16 


1.25 


35 


103 
104 
105 


0.08 
0.16 
0.16 


0.63 


40 


106 


0.63 
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In view of their antlhistaminic and serotonin-antagonistic properties, the compounds of formula (I) and 
their acid-addition salts are very useful in the treatment of allergic diseases such as, for example, allergic 
rhinitis, allergic conjunctivities, chronic urticaria, allergic asthma and the like. 

In view of their useful pharmacological properties the subject compounds may be formulated into 
various pharmaceutical forms for administration purposes. To prepare the pharmaceutical compositions of 
this invention, a pharmaceutically effective amount of the particular compound, in base or acid-addition 
salt form, as the active ingredient is combined in intimate admixture with a pharmaceutically acceptable 
carrier, which carrier may take a wide variety of forms depending on the form of preparation desired for 
administration. These pharmaceutical compositions are desirable in unitary dosage form suitable, 
preferably, for administration orally, rectally or by parenteral injection. For example, in preparing the 
compositions in oral dosage form, any of the usual pharmaceutical media may be employed, such as, for 
example, water, glycols, oils, alcohols and the like in the case of oral liquid preparations such as 
suspensions, syrups, elixirs and solutions; or solid carriers such as starches, sugars, kaolin, lubricants, 
binders, disintegrating agents and the like in the case of powders, pills, capsules and tablets. Because of 
their ease in administration, tablets and capsules represent the most advantageous oral dosage unit form, 
in which case solid pharmaceutical carriers are obviously employed. 

For parenteral compositions, the carrier will usually comprise sterile water, at least in large part, 
though other Ingredients, for example, to aid solubility, may be included. Injectable solutions, for example, 
may be prepared in which the carrier comprises saline solution, glucose solution or a mixture of saline and 
glucose solution. Injectable suspensions may also be prepared in which case appropriate liquid carriers, 
suspending agents and the like may be employed. Acid addition salts of (I), due to their increased water 
solubility over the corresponding base form, are obviously more suitable in the preparation of aqueous 
compositions. 



33 



EP 0 145 037 B1 

It is especially advantageous to formulate the aforementioned pharmaceutical compositions '"dosage 
unit *££SS administration and uniformity of dosage. Dosage unrt form as used in the 
and daims herein refers to physically discrete units suitable as unitary dosages each un.t contammg a 
p£j«3ne! of active ingredient calculated to produce the desired therapeutic effect m 
5 aSocE with the required pharmaceutical carrier. Examples of such dosage unrt forms are taWete 
Sding sSed Tor cited tablets), capsules, pills, powder packets, wafers - njectable so«ut,ons or 
susoensions teaspoonfuls. tablespoonfuls and the like, and segregated multiples thereof. 

Th ^ foHowing formulations exemplify typical pharmaceutical compositions ,n dosage unrt form 
suitable for systemic administration to animal and human subjects in accordance wrth , the present 
10 Stion These examples are given to illustrate and not to limit the scope of the present nventton. 

"Active ingredient-' (AX) as used throughout these examples relates to a compoun ( "' 
possible stereSchemically isomeric form or pharmaceutically acceptable acid addrt.cn salt thereof. 

Example 62: ORAL DROPS 

is 500 Grams of the A.I. was dissolved in 0.5 liters of 2-hydroxypropanoic acid a nd 1.5 !«*■» «J the 
oolvethytene glycol at 60-80°C. After cooling to 30-40°C there were added 35 liters of polyethylene , glycol 
and the mixture was stirred well. Then there was added a solution of 1750 grams of sodium sacchann , ,2.5 
fiters of purifled water and while stirring there were added 2.5 liters of cocoa flavor and polvethylen , glyco 
qs to a volume of 50 liters, providing an oral drop solution comprising 10 milligrams of the A.I. per 

20 milliliter. The resulting solution was filled into suitable containers. 

Example 63: ORAL SOLUTION 
9 Grams of methyl 4-hydroxybenzoate and 1 gram of propyl * h Y d «>^ n ^^^^^ 
liters of boiling purified water. In 3 liters of this solution were dissolved first 10 grams of 2^*Y«^ 
25 blanediote addend thereafter 20 grams of the A.I. The latter solution was combine Son wSTSSd 
part of the former solution and 12 liters 1,2.3-propanetriol and 3 liters of sorbitol 7 ?%.f 0, ^ ,on a ^ ( .! d ™5 
Sereto 40 Grams of sodium saccharin were dissolved in 0.5 liters of water anti 12 : m.imrte« ; of raspberry and 
2 milliliters of gooseberry essence were added. The latter solution was combined wrth the former, water 
wS added q.s to a volume of 20 liters providing an oral solution compns.ng 20 ".".grams* the active 
30 mgredient per teaspoonful (5 milliliters). The resulting solution was filled in suitable containers. 

Example 64: CAPSULES 
20 Grams of the A.I., 6 grams sodium lauryl sulfate. 56 grams starch, 56 grams ^« os f: 0 "„ 
colloidal silicon dioxide, and 1 .2 grams magnesium stearate were vigorously stirred together The resulting 
mixture ^subsequently filled into 1000 suitable hardened gelating capsules, comprising each 20 
milligrams of the active ingredient 

Example 65: FILM-COATED TABLETS 

^TmSureof^oTSrns of the A..., 570 grams lactose and 200 grams starch was mixed well and 
thereafter humidmed with a solution of 5 grams sodium dodecy. sulfate and 10 grams P*^*"**™ 
n about 200 milliliters of water. The wet powder mixture was sieved, dned I and *eved agam. TJnJJJ 
was added 100 grams microcrystalline cellulose and 15 grams hydrogenated v egetab e oH. The whole was 
mfced well and compressed into tablets, giving 10.000 tablets, each containing 10 milligrams of the active 
45 ingredient. 

C ° a To 9 a solution of 10 grams methyl cellulose in 75 milliliters of denaturated ethanol there was added a 
solution of 5 grams of Ithyl cellulose in 150 milliliters of dichloromethane. Then there were added 75 
so S£s of dichloromethane and 2.5 milliliters 1,2,3-propanetriol. 10 Grams of Polyethylene 9hM ww 
molten and dissolved in 75 milliliters of dichloromethane. The latter solution was added to MM 
Sen there were added 2.5 grams of magnesium octadecanoate, 5 grams of polyvinylpyrrolidone and I 30 
mSmiterorconcentrated colour suspension (Opaspray K-1-2109) and the whole was homogenated. 
The tablet cores were coated with the thus obtained mixture in a coating apparatus. 

55 Example 66: INJECTABLE SOLUTION 

1 8 Grams methyl 4-hydroxybenzoate and 0.2 grams propyl 4-hydroxybenzoate^ wer e disso ved in 
about 0 5 Hters of toiling water for injection. After cooling to about 50»C there were added while st.rr ng 4 
arams iartfc add, 0.05 propylene glycol and 4 grams of the A.I. The solution was cooled to room 
eo ?emperl*e a'nd supplemented witn water for injection q s ad 1 liter , volume giving , a so^ontf 4 
milligrams A.l. per milliliters. The solution was sterilized by filtration (U.S.P. XVII p. 811) and Tinea 
containers. 



35 



40 



34 



EP 0 145 037 B1 

Example 67: SUPPOSITORIES 
3 Grams A.I. was dissolved in a solution of 3 grams 2,3-dihydroxybutanedioic acid in 25 milliliters 
polyethylene glycol 400. 12 Grams surfactant and triglycerides q.s. ad 300 grams were molten together. 
The latter mixture was mixed well with the former solution. The thus obtained mixture was poured onto 
5 moulds at a temperature of 37— 38°C to form 100 suppositories each containing 30 milligrams of the active 

ingredient^^ j nvention is a | so re lated with a method of treating allergic diseases in warm-blooded 
animals suffering from said allergic diseases by administering an effective anti-allergic amount of a 
compound of formula (I) or a pharmaceutical^ acceptable acid addition salt thereof. 
10 Suitable doses administered daily to subjects are varying from 0.1 to 100 mg, more preferably from i 
to 50 mg. 

Claims 

is i. A chemical compound having the formula 

I 1 

l-n Vn iT H V A ^ (I) r 



20 



30 



35 



55 



a pharmaceutical^ acceptable acid addition salt or a possible stereochemical^ isomeric form thereof, 
25 wherein: 

A*=A 2 — A 3 =A 4 is a bivalent radical having the formula 



— CH=CH— CH=CH— 


(a). 


— N=CH— CH=CH— 


(b). 


— CH=N— CH=CH— 


(c>. 


— CH=CH— N=CH— 


(d). or 


— CH=CH— CH=N— 


(e). 



wherein 

one or two hydrogen atoms in said radicals (a) — (e) may, each independently from each other, be 
40 replaced by halo, alkyi, C^e alkyloxy, trifiuoromethyl or hydroxy; 

R is a member selected from the group consisting of hydrogen and C t - 6 alkyl; 

R 1 is a member selected from the group consisting of hydrogen, C,- 10 alkyl* C^e cycloalkyl, Ar and 
0,-6 alkyl substituted with one or two Ar 1 radicals; 

R 2 is a member selected from the group consisting of hydrogen, C,_ 6 alkyl* Ca_ 6 cycloalkyl, (Cn-e 
45 alkyl>— CO- , (C^ alkyl — O) — CO and Ar 2 — C^ 6 alkyl; 

L is a member selected from the group consisting of a radical of formula 

Het - c s H 2s-\^T (f); 



50 ^-(CH^) 

2 II 



a radical of formula 



Het-C -Y-AlX- 
s 2s 



(g>; 



and a radical of formula 

X 
II 

Het-C s H 2s -Z-C-Y-Alx- (h) , 

60 wherein 

n is 0 or the integer 1 or 2; 

s is 0 or an integer of from 1 to 6 inclusive; 

Alk is 0,-6 alkanediyl; 

Y is O, S, NR 3 or a direct bond; 
65 X is O, S, CH— N0 2 or NR 4 ; 
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Z is O, S, NR S or a direct bond; and <iAIiataHllfl of thiazolvt 43<lihydrothiazolY». oxazolyl, 

alkyllamino, Ar 1 -amino, nrtro and wnmidmyl; alkyloxy-U-dioxoethyl or a radical of formula 

said R being hydrogen, C_e alkyl. « alkyU C '^'°7 a £™ Ar*-C,-. alkyloxy, mono-or 

A^-carbonyl; and 

said R s being hydrogen or C_« alkyl; 

Pr °f whfn W-A*=A* is a bivalent radical of formula (a) or «. then Het is other than 
a,kyl J? Cm' W-A'=A* is a bivalent radical of formula (a) or (b) and L is a radical of formula (g) . 
wherein s'is 0 and Y is NR S , then Het is other than ^^S-h being optionally substituted 

substituted furanyl; pyridinyl; pyrazinyl; th.azolyl a "t/™ d a a ^ 

thiazolyl or imidazolyl. _ mnric inn a suitab | e pharmaceutical carrier and as an active 

3 is intimately mixed with suitable pharmaceutical earners. medicine 



25 



30 



35 
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50 



55 



60 



formula 



hh ; 

^4> 



thus preparing a compound of formula 



Het-C H -T- 
s 2s \(CH 0 ) 



(I-a-D? or 



2'n 



formula 

Het-C H_ -Y'-Alk-D (I-a-2); or 

s *s 
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4) Q 1 is a radical of formula — C S H 23 — W and Q 2 is a radical of formula HZ'— C(X>— Y-Alk-, said Z' 
having the previously defined meaning of Z provided that Z is other than a direct bond, thus preparing a 
compound of formula 

x 

Het-C H_ -Z'-C-Y-Alk-D (I-a-3); or 

S 2S 

5) Q 1 is a radical of formula — C 8 H 2s — Y'H and Q 2 is a radical of formula W— Alk-. thus preparing a 
io compound of formula 

Het-C H -Y'-AIK-D CX-.-2), or 

6) Q 1 is a radical of formula — C 8 H2s— Z— C(X)— Y'H and Q 2 is a radical of formula W— Alk, thus 
is preparing a compound of formula 

X 

Bet-C -C-Y'-Alk-D (X-a-4) ? or 

S 2S 



20 b) cyclodesulfurizing an intermediate of formula 

NH^A^ A 2 



25 



30 



R 1 

R L .1 



(IV) 



with an appropriate alkyl halide, metal oxide or metal salt in a reaction-inert solvent; or 

c) reacting an intermediate of formula Het^H^— Z'H (V) with a piperidine of formula £^=N-AJ-U 
(VI) in a suitable reaction-inert solvent, thus preparing a compound of formula Het-C 8 H 2 »— Z — h— inh- 

Alk "d) retiVnJan intermediate of formula Het-C s H 28 -N=C=X' (VII), said X' being O or S, with a piperidine 
of formula HY'— Alk-D (VIII) in a suitable reaction-inert solvent, thus preparing a compound of formula net- 

35 C 8 H 2S —NH—C(X')—Y'— Alk-D (l-b-2); or , 

e) reacting an intermediate of formula Het-C s H 2s — C(X')— OH (IX) with a piperidine of formula 
HY' — Alk-D (VIII) in a suitable reaction-inert solvent, if desired, after converting the OH-function in (Villi in a 
suitable leaving group, or, if desired, by reacting (IX) with (VIII) together with an appropnate reagent 
capable of forming amides or esters; thus preparing Het-C^H^— C(X')— Y'— Alk (l-c); or 

40 f) reacting a piperidine of formula HD (lll-a) with a reagent of formula HeMower alkenediyl-H (X) in a 
suitable reaction-inert solvent, thus preparing a compound of formula Het-Alk-D (l-d); or 
g) cyclizing an imidamide derivative of formula 

n-r 7 

lower alkyl-O ^ || 
45 C— CH-NH-C-K-D (XI) 

lower alkyl-0-^i 9 | Q 

R R 

in a reaction-inert solvent and, if desired, in the presence of an appropriate acid, thus preparing a 
so compound of formula 

R 7 



9 1 

R ^ ^ _ K-D (I-e), 



DOT 



SS R 8 . 

wherein and R 7 , R 8 and R 9 are each independently optional substituents of the imidazole ring; or 
h) cyclodesulfurizing a thioamide derivative of formula 

60 

NH-R 10 
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with an appropriate alkyl halide, metal oxide or metal salt in a reaction-inert solvent, thus yielding a 
compound of formula 




R 10 



R 11^C>J N 



10 



15 



20 



wherein R« end R" are !^ """rrSSiZ^ 
compound of formula 



wherein R« and R" 3'= -<* independemly optional subst^entsof th D * l °,S,f v J l £"S ™ a ent of lormul. 
base, thus preparing a compound of formula 



r 1 * ^s^ K-D 



25 



30 



(I-h) 



wherein R 1 * and R« are each ^pen^en^^ Jg-^ derivati of 

k) condensing a ketone of formula W— CH(R >-^ 0 'T l X " JjV, tf.- D resence of an appropriate 
formula R 16 -C(S^-NHa (XVII) in a reaction-inert solvent and, if des.red. in the presence or an pv 

base, thus preparing a compound of formula 



35 



11m 



wherein R" and R" are each independently optional eutetltuents of the IWiJ *V » - „.„, .,„ tto 

^«n,S»rnTn«^» 
appropriate base, thus yielding a compound of formula 



18 . J-7 



d-j) 



45 



XX 

W— CH(R 19 )— CHtR 20 )— NH 2 , in a reaction-inert solvent and, if desired, in the presence ot an <w r 
base, thus yielding a compound of formula 



50 R 19 _^S^NH-Alk 

II 




(I-k), 



R 20^J N 



55 



50 



wherein D represents a radical of formula 

R 

— R 2 N 
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and K represents a bivalent radical of formula 



(i); 



< C Vn 

-C H -Y-Alk- (3)J 
s 2s 



or 

10 



-C IT -Z-C-Y-Alk- 
s 2s 



X 

II (k)y 



« and, if desired, converting the compounds of formula (I) into a therapeutically active nontoxic acid- 
addition salt form by treatment with an appropriate acid or, conversely, converting the acid-addition salt 
into the free base form with alkali; and/or preparing stereochemically isomeric forms thereof. 



20 



Patentanspruche 

1. Chemische Verbindung mit der Formel 



30 pharmazeutisch annehmbares Saureadditionssalz oder mogliche stereochemisch isomere Form hievon, 

worin: . 
A 1 =A 2 — A 3 =A 4 einen zweiwertigen Rest mit der Formel 

35 



— CH=CH— CH=CH— 


(a), 


— N=Cr4—CH=CH— 


(b). 


— CH=N— CH=CH— 


(c), 


— CH=CH— N=CH— 


(d), oder 


— CH=CH— CH=N— 


(e), 



40 

bedeutet, worin • m A. t ~u 

einer oder zwei Wasserstoffatome in den Resten (a) bis (e) jeweils unabhangig vonemander durcn 
45 Halogen, d-gAlkyl, d-eAlkyloxy, Trif I uor methyl oder Hydroxy ersetzt sein konnen; 

R ein aus der aus Wasserstoff und C^gAlkyl bestehenden Gruppe ausgewahltes Glied ist; 
R 1 ein Glied ist, das aus der aus Wasserstoff, d- 10 Alkyl, (V-eCycloalkylr Ar 1 und d-eAlkyl* das durch 
einen oder durch zwei Ar 1 -Reste substituiert ist, bestehenden Gruppe ausgewahlt ist; 

R 2 ein Glied ist das aus der aus Wasserstoff, C-eAlkyl, C 3 _ 6 -Cycloalkyl, (C,-eAlkyl)-CO— , (d-aAllcyi- 
50 o)— CO und A^-d^eAlkyl bestehenden Gruppe ausgewahlt ist; 
L ein Glied ist, das aus der aus einem Rest der Formel 



Het - c - h i.-\~^T 



(f); 



s 2s \ 

-(CH 2 ) a 



einem Rest der Formel , . 

Het-C H -Y-Alk- <<3> 
s is 

60 und einem Rest der Forme! 

M 

Het-C -Z-C-Y-Alk- 
s 2s 



55 bestehenden Gruppe ausgewahlt ist, worin n 0 oder eine ganze Zahl 1 oder 2 bedeutet; 



(h) 
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s o Oder eine ganze Zah. von 1 bis einsch.ieB.ich 6 bedeutet; 



y n S CH-N0 2 Oder NR 4 steht; 

a i* xA,irksamen Bestandteil erne therapeutiscn winw>di » 

8. Verbindung, w.e in einem der Ansprucn beanspr ucht, 

50 geJnnzelchn^durch "dins der Formel Q 2 — D (HI) mit einem Zwischenprodukt der Formel Het-Q OD » n 
rt^jMK22Kh .... ..___^ me ,L-W(U-a)ausbi.det 
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aer mbw der Forme | 



55 
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darstellt, wodurch eine Verbindung der Formel 

/ \ (I-a-1) 
Het-C H-N -) D 

5 S2S -V(CH,) T1 
hergesteilt wird; Oder 

3) Q 1 einen Rest der Forme! — C s H 2s — W darstellt und Q 2 einen Rest der Formel HY'-Alk- bedeutet, 
worm V die zuvor fur Y definiert Bedeutung mit der Mafcgabe hat, daB Y eine andere Bedeutung als die 
10 einer direkten Bindung hat, wodurch eine Verbindung der Formel 

Het-C H 0 -Y'-Alk-D (X-a-2) 

,s ^TQ^e^R^der forme. -C.H.-W darsteHt und Q* einen Best der Forme, ™-f^<^ 
bedeutet, worin 2' die zuvor fur Z angefuhrte Bedeutung mit der MaBgabe hat, daS Z eine anaere 
Bedeutung als die einer direkten Bindung aufweist, wodurch eine Verbindung der Formel 

x 

20 Het-C g H 2s -Z'-C-Y-Alk-D (I-a-3) 

hergeste^wird^ ^ „ ^ Q2 ein Rest der Formel w _ Alk . Ist , wodurch, eine 

Verbindung der Formel 

25 Het-C g H 2s -Y'-Alk-D 

hergestejK wilder — C s H 2s — Z — C(X) — Y'H ist und Q 2 ein Rest der Formel W-Alk Ist, wodurch 
eine Verbindung der Formel 
30 X 

Het-C H_ -C-Y'-Alk-D (I-a-4) 
s 2s 

hergesteilt wird; oder 

b) Cyclodesulfurieren eines Zwischenproduktes der Formel 

i 1 

An t 3 < iv) 

mit einem entsprechenden Alkylhalogenid. Metalloxid oder Metalisalz in einem reaktionsinerten 

45 L5 Tumse e tlen 0d e?;er Zwischenproduktes der Formel Het-C,H 2s -Z'H(V) mit einem 

X'=C=N-Alk-D (VI) in einem geeigneten reaktionsinerten Losungsmittel, wodurch eine .Verbindung aer 

Formel / t _k_i ^ 

Het-C H^-Z'-Ctt' )-W-Alk-D U-D-1J 

so hergesteilt wird; oder . w , „ , _ c 

d) Umsetzen eines Zwischenproduktes der Formel Het-C,^— N=C=X'(VII). wonn X fur 0 oder b 
steht, mit einem Piperidin der Formel HY' — Alk-D(Vlll) in einem geeigneten reaktionsinerten Losungsmittel, 
wodurch eine Verbindung der Formel 

Het-C H„ -NH-C (X 1 ) -Y 1 -Alk-D (I-b-2) 

55 

hergesteilt wird; oder n . ... . 

e) Umsetzen eines Zwischenproduktes der Formel Het-CsH;*— C(X')— OH(IX) mit einem Piperidin der 
Formel HY'— Alk-D(VIII) in einem geeigneten reaktionsinerten Losungsmittel, gewunschtenfalls nacn 
Umwandlung der OH-Funktion in (VIII) in eine geeignete Leaving-Gruppe oder, gewunschtenfalls, durch 

60 Umsetzung von (IX) mit (VIII) zusammen mit einem zur Ausbildung von Amiden oder Estern befahigten 
entsprechenden Reagens; wodurch Het-CgH-ts — C(X')— Y' — Alk (l-c) hergesteilt wird; oder 

f) Umsetzen eines Ptperidins der Formel HD (lll-a) mit einem Reagens der Formel Het-Niederalkendiyl- 
H (X) in einem geeigneten reaktionsinerten Losungsmittel, wodurch eine Verbindung der Formel Het-Alk-D 



(l-d) hergesteilt wird; oder 
55 g) Cyclisieren eines Imidamidderivats der Formel 
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7 

N-R 



Niederalkyl-0 \ II . _ , 



Niederalkyl-0 | 



R 9 R 8 



in einem realctionsinerten Losungsmitte. und gewunschtenfalls in Gegenwart einer entsprechenden Saure, 
10 wodurch eine Verbindung der Formel 



R 

R 9 ^ ^H^K-D (I " C) 



15 



20 



R 




.8 1 i 



HergesteHt wird. worin R 7 , R 8 und R° jeweils unabhangig voneinander fakuitative Substituenten des 
'"Tcly^ Snes Thioamidderivats der Forme. 



«H-R 10 



25 



R - N / 



mit einem entsprechenden Atky.ha.ogenid Metalloxid oder Meta.lsalz in einem reaktionsinerten 
Losungsmittel, wodurch eine Verbindung der Formel 



R 10 

30 \ 




(t-f) 



35 ausgebildet wird, worm R" und R» jeweils unabhangig voneinander fakuitative Substituenten desjW- 
Benzimidazol-2-yl-Ringes darstellen; oder Nr _ K _n (X , V ) mit einem Reagens der Formel 

i) Kondensieren eines Cyan.ds der Formel NC-K-D (XIV) rn.t e wunschte nfalls in 

r12 ciO) CH(OH) — R (XIII) n einem reaktionsinerten Losungsminei unu y 

a Lwfsln^ elner geeigneten Base, wodurch eine Verbindung der Forme. 



45 



^oTA* R« iewei.s unabhangig voneinander fakuitative Substituienten des Oxazolringes 
- ll^n^er^^nBak wodurch eine Verbindung der Forme, 

hergeste.lt wird, worin R" und R" jeweils unabhangig voneinander fakuitative Substituenten des 
Thiazolringes darstellen; oder _ . w rn(R 17 l C(0>— K — D (XVIII) mit einem Thioamidderivat 

XjT, 



D 16 c 17 
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hergestellt wird, worin R 16 und R 17 jeweils unabhangig voneinander fakultative Substituenten des 
Thiazolringe§ darstellen; oder 

I) Kondensieren eines Ketons der Forme! (XVIII) mit einem Isothiocyanat der Formel R 18 — N=C==S (XIX) 
in Gegenwart von Ammoniak oder ernes Ammoniumsalzes in einem reaktionsinerten Ldsungsmittel und 
5 gewunschtenfalls in Gegenwart einer geeigneten Base, wodurch eine Verbindung der Formel 



10 



20 



45 



18 17 

Y-X 



(I-j) 



erhalten wird, worin R 17 und R 18 jeweils unabhangig voneinander fakultative Substituenten des 
Thiazolringes darstellen; oder % ^ . - ^. 

m) Kondensieren eines Isothiocyanats der Formel S=C=N— Alk-D (Vl-a) mit einem Reagens der Formel 

is w CH(R 19 )— -CH(R 20 ) — NH 2 in einem reaktionsinerten Ldsungsmittel und gewunschtenfalls in Gegenwart 

einer geeigneten Base, wodurch eine Verbindung der Formel 



R 1 ^ ^ S ^ ^ NH-Alk-D 

<I-k> 




r20 _| N 



erhalten wird, worin R 19 und R 20 jeweils unabhangig voneinander fakultative Substituenten des 4,5- 

Dihvdro-thiazolringes darstellen; oder 
25 n) Reduzieren einer Verbindung der Formel Het-QH^-Y-Alk'-CCOJ-D (XXI) mit einem geeigneten 

Reduktionsmittel in einem reaktionsinerten Ldsungsmittel, wodurch eine Verbindung der Pormei nex- 

C s H2s — Y — Alk'-CH 2 — D (l-e) erhalten wird, worin Alk' die zuvor fur Alk angegebene Bedeutung mit aer 

Mafcgabe aufweist, daS eine Methylenfunktion fehlt; 
worin D einen Rest der Formel 
30 R l 



darstellt und K einen zweiwertigen Rest der Formel 

An -C H 

40 s 2s \^ 



" (C Vn 



oder 



x 

-C H„ -Z-C-Y-Alk- (*> 
s 2s 

so darstellt; 

und gewunschtenfalls Umwandeln der Verbindungen der Formel (I) in eine therapeutisch wirksame, mcnt- 
toxische Saureadditionssalzform durch Behandeln mit einer geeigneten Saure oder umgekehrt Uberfuhren 
des Saureadditionssalzes in die freie Basenform mit Alkali; und/oder Bereiten stereochemisch isomerer 
Formen hievon. 

55 

Revendications 

1. ComposS chimique ayant la formule 

60 R r 1 



65 
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sel d'addition d'acide pharmaceutiquement acceptable ou une de ses formes stereochimiquement 
isomeres possible, dans laquelle: 

A*=A 2 — A 3 =A 4 est un radical bivalent ayant la formule 



10 



15 



20 



25 



30 



— CH=CH— CH=CH— 


(a), 


_N=CH— CH=CH— 


(b), 


— CH=N— CH=CH— 


(c), 


_CH=CH— N=CH— 


(d), ou 


— CH=CH— CH=IM— 


(e). 



dans laquelle 

un ou deux atomes d'hydrogene dans lesdits radicaux (a)— <e) peuvent, chacun independamment de 
I'autre, etre remplaces par un halogene, un alkyle C,^, un alkyloxy C^, un trifiuoromethyle ou un 
hydroxy; 

R est un membre choisi parmi le groupe constitue de I'hydrogene et des alkyles G,_ 6 ; 

R 1 est un membre choisi parmi ie groupe constitue de I'hydrogene, un alkyle C^ 0f cycloalkylke C 3 _6, 
Ar 1 et alkyle C|_ 6 substitue par un ou deux radicaux Ar 1 ; 

R 2 est un membre choisi parmi le groupe constitue par I'hydrogene, un alkyle &i-e> cycloalkyie C^s, 
(alkyle C^- 6 ) — CO — , (alkyloxy C^ 6 ) — CO — et Ai^-alkyle C^; 

L est un membre choisi parmi le groupe constitue d'un radical de formule 



(f); 



V (CH 2 ) n 



un radical de formule 



Het-C -Y-Alk- <9>; 
. s 2s 



et 

35 un radical de formule 

X 

Het-C H„ -Z-C -Y-Alk- (h), 

S 2S 

dans lesquelles 
40 n est O ou rentier 1 ou 2; 

s est O ou un entier compris entre 1 et 6 inclus; 
Alk est un alcanediyle C t _ 6 ; 
Y est O, S, NR 3 ou une liaison directe; 
X est O, S, CH— N0 2 ou NR 4 ; 
45 Z est O, S, NR 5 ou une liaison directe; et . - 

Het est un membre choisi parmi le groupe constitue de thiazolyle, 4,5-dihydrothiazolyle, oxazo y e, 
imidazolyle tetrazolyle, 1,3,4-thiadiazolyle, benzimidazolyle, benzothiazolyle, benzoxazoryle et mdolyle, 
dans lesquels chacun desdits radicaux Het peut en option etre substitue avec jusqu'a deux substituants 
choisis dans Ie groupe constitue d'un alkyle C,-* Ar 1 , Ar 1 -alkyle C,-«, amino, (aminoiminomethyl)amino, 
so mono et di(akylk C^amino, Ar 1 -amino, nitro et pyrimidinyl; 

ledit R 3 etant I'hydrogene, un alkyle C,-* (Ar^-alkyle C,_* 2-alkyloxy C, -e-l^ioxoethyle ou un 
radical de formule -C(=X)-R 6 , R 6 etant I'hydrogene, un alkyle C,- 6 , Ar 2 , Ar^alkyle C, 6 a Ikyloxy Ci-* A£- 
alkyloxy C,_* mono ou di(alkyl d-J amino, Ai^-amino, ArMalkyl infeneure)amino ou ArMalkyl d-eMalkyI 

Cl " 6 !edit n R 4 etant I'hydrogene, un alkyle C,-* cyano, nitro, Ar^sutfonyle, (alkyl (V 6 )sulfonyle, (alkyl 
C^sJcarbonyle ou Ai^-carbonyle; et 

ledit R 5 etant I'hydrogene ou un alkyle C,_ 6 ; pourvu que: 

i) quand A*=A 2 — A 3 =*A 4 est un radical bivalent de formule (a) ou (b), alors Het est different de 1-taiKyi 

Cl- ii) P quand A 1 =A 2 — A 3 =A 4 est un radical bivalent de formule (a) ou (b) et L est un radical de formule (g) 
dans lequel s est O et Y est NR 3 , alors Het est different de 1 H-benzimidazolyl-2; m 
dans lesquelles Ar 1 est un membre choisi parmi le groupe constitue du phenyle qui peut etre substitue en 
option avec jusqu'a trois substituants chacun etant choisi independamment dans le groupe constitue par 
les haiogenes, hydroxy, nitro, cyano, trifiuoromethyle, alkyle C n _6, alkyloxy C, 6 , alkylthio C, *, mercapto, 
amino, mono- et di(alkyl C^amino, carboxyle, (alkyl C^^oxycarbonyle et (alkyl C t . 6 }-C0; thienyle, 



55 



60 
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halothienyle; furannyle; furannyle(alkyl C^ substitue); pyridinyie; pyrazinyle; thiazolyle et imidazolyle 
substitue en option par un alkyle C,- 6 ; et dans lesquelles Ar 2 est un membre choisi parmi le groups 
constitue du phenyle qui peut etre substitue en option avec jusqu'a trois substituants chacun etant ™™f* 
independamment parmi le groupe constitue des halogenes, hydroxy, nitro, cyano, trifluoromethyle, alkyle 
5 Cis. alkyloxy (alkyl C^Jthio, mercapto, amino, mono- et di(alkyl C n _ 6 )amino, carboxyle, (alKyi 
Ct-eioxycarbonyle et (alkyl C,- 6 ) — CO—. 

2. Compose chimique selon la revendication 1 dans lequel L est un radical de formule (g) ou in). 

3. Compose chimique selon la revendication 1 dans lequel L est un radical de formule (g) ou (h), dans 
lequel Het est le thiazolyle ou I'imidazolyle. 

io 4. Composition pharmaceutique comprenant un vehicule pharmaceutique approprie et comme 
ingredient actif une quantite therapeutiquement efficace d'un compost selon Tune quelconque des 
revendications 1 a 3. t 

5. Composition pharmaceutique anti-allergique, comprenant un vehicule pharmaceutique approprie ex 
comme ingredient actif une quantite efficace anti-allergique d'un compose selon Tune quelconque des 

rs revendications 1 a 3. . 

6. Procede de preparation d'une composition pharmaceutique selon I une quelconque aes 
revendications 4 et 5, caracterise en ce qu'une quantite therapeutiquement efficace d'un compose selon 
Tune quelconque des revendications 1 a 3 est intimement melange avec des vehicules 
pharmaceutiquement appropriees. 

20 7. Compose selon I'une quelconque des revendications 1 a 3 pour I'utilisation comme medicament. 

8. Compose selon I'une quelconque des revendications 1 a 3 pour I'utilisation comme medicament 
anti-allergique. . 

9. Procede de preparation d'un compose chimique selon la revendication 1 characterise par 

a) I'alkylation d'une piperidine de formule Q 2 — D (III) avec un intermediate de formue Het-Q (II) dans 
25 un solvant inerte dans laquelle A/ 

1) Q 2 est I'hydrogene et Q 1 , combine avec Het forme un radical de formule L— W (ll-a), ledit w 
representant un groupe labile reactif approprie tel que, par exemple, halogene, par exemple chloro, bromo 
ou iodo, ou un groupe sulfonyloxy, par exemple methylsulfonyloxy ou 4-methylphenylsulfonyloxy; ou 

2) Q 1 est un radical de formule — C s H 2s — W, ledit W ayant la signification de W precedemment defime 
30 a la condition que, la ou s est O, W peut aussi representer un groupe alkyloxy inferieur ou alkylthio 

inferieur, et Q 2 est un radical de formule 

» ■ (Ca 2' n 

on prepare ainsi un compose de formule 

Het-C H -/ ^ D (l-a-1); ou 

40 s 2S VCH \ m 



45 



3) Q 1 est un radical de formule — C S H 28 — W' et Q 2 est un radical de formule HY'— Alk-, ledit Y' ayant la 
signification de Y precedemment definie a la condition que Y est different d'une liaison directe, on prepare 
ainsi un compose de formule 



Het-C H_ -Y'-Alk-D (l-a-2); ou 

s 2s 



4) Q 1 est un radical de formule : — C s H 2s — W et Q 2 est un radical de formule HZ'— C(X)— Y— Alk-, ledit Z' 
ayant la signification de Z precedemment definie a la condition que Z est different d'une liaison directe, on 
so prepare ainsi un compose de formule 

X 

Het-C H_ -Z 1 -C- Y-Alk-D (l-a-3); ou 

s 2s 

55 5) Q 1 est un radical de formule — CaH^ — Y'H et Q 2 est un radical de formule W— Alk-, on prepare ainsi 
un compose de formule 

Het-C -V-Alk-D (l-a-2); ou 

s 2s 

60- 6) Q 1 est un radical de formule — C s H2s — Z — C(X) — Y' H et Q 2 est un radical de formule W— Alk, on 
prepare ainsi un compose de formule 

X 

Het-C H^ -C-Y' -Alk-D (l-a-4); ou 

65 s 2s 

45 
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b) la cyclodesulfuration d'un intermediaire de formula 



R l 



n\ » J - i 3 (IV> 
L " N \_y P A ^ 

W avec un haloaenure d'alkyle approprie, un oxyde de metal ou un sel de metal dans V" ^ 8rt j ne ^~ 
^oU^^uTl^ZdLe de formule Het-C^-Z'H (V) avec une ppMn< Jt fcnw* 
X'=C=N-^Mk-D (VI) dans un solvant inerte approprie, on prepare a.ns. un compose de formule Het 

. C °"^S^~^ d°e formule Het^H,-N=C=X' (VII), .edit X' etant O ou S^vec une 
pipeline de formule HY'-Alk-D (VIII) dans un solvant inerte appropne, on prepare a.ns. un compose de 

f ° r tfar25io H n a9 ^ 

HY'-A?kS (VWdans un solvant inerte approprie, si c'est souhaite. apres conversion 
20 dans (VIII) en un groupe labile approprie, ou, si c'est souhaite. par reaction de (IX) avec (VIII) er ' Presence 
?« reacuf approprie capable de former des amides ou des esters; on prepare a.ns. Het- 

de formu.e.HD (lll-a) avec un react* de formula H^nediyJ inferieur- 
H(X) dans un solvant inerte approprie, on prepare ainsi un compose de formule Het-Alk-D (l-d), ou 
25 g) la cyclisation d'un derive imidamide de formule 



30 



N-E 7 

(alkyl inferieur)-0^ c CH _ NH J_ K _ D (X I) 



(alkyl inXerieur)-0 \ q ' 8 



dans un solvent inerte et. si c'est souhaite. en presence d'un acide approprie, on prepare ainsi un compose 
OK de formule 

35 R 

9 1 



40 



R 8 



DOT 



dans laquelle R', R 8 et R 9 sont chacun independamment des substituants optionneis du cycle imidazole; ou 
h) la cyclo-desulfuration d'un derive thioamide de formule 



15 



50 



NH-R 10 
S 

IH 



avec un halogenure d'alkyle approprie, un oxyde de metal ou un sel de metal dans un solvant inerte. pour 
donner ainsi un compose de formule 



R 10 

55 I 




(i-f), 



60 dans laquelle R 10 et R" sont chacun independamment des substituants optionneis du cycle 1H- 

be Tlf Z cond 2 ensa U ti 0 n d'un cyanure de formule NC-K-D (XIV) avec un reactif de formule 
R«^(0)^H(OH)-R" (XIII) dans un solvant inerte et. si c'est souhaite, en presence dune base 
65 appropriee, on pr6pare ainsi un compos6 de formule 



46 
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10 



R 12 



^Tf ¥ (1-9) 



dans laquelle R 12 et R 13 sont chacun independamment des substituants optionnels du cycle oxazole; ou 
j) la condensation d'un derive thioamide de forrnule H 2 N — C(S) — K — D (XVI) avec un reactif de formule 
r 14 — C(0>— CH(W) — R 1S (XV) dans un solvant inerte et, si c'est souhaite, en presence d'une base 
appropriee, on prepare ainsi un compose de formule 



R l5 ^_ ^ S . K-D 



R 14 



(I-h) 



75 dans laquelle R' 4 et R 1S sont chacun independamment des substituants optionnels du cycle ^'f i?" 
kHa condensation d'une cetone de formule W-CH(R")-C(0»-K-D (XVIII) avec un denve th.oam.de 
de formule R 16 — C(S) — IMH a (XVII) dans un solvant inerte et, si c'est souhaite, en presence d une Dase 
appropriee, on prepare ainsi un compos6 de formule 



(I-i) 



25 



30 



dans laquelle R 16 et R 17 sont chacun independamment des substituants optionnels du cycle thiazol * , < ou 
I) la condensation d'une cetone de formule (XVIII) avec un isothiocyanate de formule R —\ N-^"* 
(XIX) en presence d'ammoniac ou d'un sel d'ammonium dans un solvant inerte et, si c est souhaite, en 
presence d'une base appropriee, pour donner ainsi un compose de formule 



XX- D 



(i-3 ) 



as dans laquelle R 17 et R 18 sont chacun independamment des substituants optionnels du cycle °Y 
m) la condensation d'un isothiocyanate de formule S=C=N-Alk-D (Vl-a) avec un react.f de formule 

W CH(R") — CH(R 20 ) — NH2, dans un solvant inerte, et, si c'est souhaite, en presence dune Dase 

appropriee, pour donner ainsi un compose de formule 

40 R 1 ^ ^ S ^ , HH-Alk-D 



R 20 




(I-k>, 



45 dans laquelle R 19 et R 20 sont chacun independamment des substituants optionnels du cycle 4,5- 

d ' hV n) ifredurtio 0 " d'un compose de formule Het-C 9 H 2s -Y-Alk'-C(0)-D (XXI) avec un agent j^ducteur 
approprte dans un solvant inerte, pour donner ainsi un compose de formule Het-CgHag Y Alk v- 
1) dans laquelle Alk' a la signification definie prec^demment de Alk, a la condition qu une fonct.on 



R R 

— ^ A v- 



et K represente un radical bivalent de formule 



60 



65 



» 2s \ / 



s zs \ 

(CH.J 
2 n 
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-C H -Y-Alk- 

s 2s 

OU - 
X 

-C H_ -Z-C-Y-Alk- ()c) ; 

s 2s 



et, si c'est souhaite, en transformant le compose de formule (I) sous forme d un sel d ■J*2?i3!^ 
10 toxique therapeutiquement actif partraitement avec un acide appropne, ou, inversement, en transformart 
le sel d'additfon d'acide en la forme base libre avecx un alcali; et/ou en preparant leurs formes 
stereochimiquement isomfcres. 
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